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Editorial Comments 


The Port of Tel Aviv 

In consequence of the disturbances arising out of the question 
of the immigration of Jewish refugees into Palestine, the Port 
of Tel Aviv has recently been brought prominently to public 
notice by the daily Press. In itself a port of minor importance 
from the point of view of shipping accommodation and traffic, 
it has acquired notoriety as the gateway of illicit entry of a 
number of Jewish immigrants seeking to settle in Palestine with- 
out official permission. Apart from this, it has obtained con- 
siderable significance as a Jewish national port in the making, 
designed to separate Jewish from Arab interests, which are 
unavoidably intermingled at the other two ports of the country 

Haifa and Jaffa. Moreover, it is a community of over 200,000 
souls with a hinterland producing important crops of citrus fruit 
and capable of extensive commercial development. 

rhe project of the organisation known as the Tel Aviv Marine 
Trust is an ambitious one. As stated in the article in this issue 
by Mr. Herzl Zuckerman, the manager and secretary of the 
Trust, it is no less than to construct a deep water harbour on a 
coastline which is anything but favourable to such a design. 
There are, in fact, few places along the littoral of Palestine 
where efficient shelter for shipping can be found and vessels 
bound for that country have had to anchor a mile away in the 
offing while their cargoes are discharged into lighters for con- 
veyance ashore, with the reverse process for loading. Haifa, 
in the embayment at the foot of Mount Carmel, is the only place 
suitable for the development of a modern harbour, and here 
an efficient, up-to-date port has been created within the past 
decade. 

It will be seen that Tel Aviv is a political and quasi-national 
rather than a commercially economical, undertaking and that 
physical difficulties are being subordinated to patriotic aspirations. 
Some account of the preliminary harbour works started in 1936 
has been given in the issue of this Journal for December, 1937. 
These works, comprising a jetty and a small basin for lighters 
have since been completed and the development of trade at the 
port, resulting therefrom now calls for an early extension of the 
berthage accommodation. But along an exposed shore line the 
necessary shelter is impossible to obtain without the construction 
of expensive protective works. The only adjacent inlet in the 
coast, formed by the mouth of the Yarkon River, is unsuit- 
able for utilisation, since, in winter, the river discharges enor- 
mous volumes of water with a high percentage of silt, which 


apart from the difficulty of manceuvring vessels in a_ rapid 
current would involve continuous and costly dredging operations 
in order to keep a channel open for shipping. 

For the present, then, Tel Aviv is only a port for lighters and 
barges with a rather inadequate basin for their reception. More- 
over, as pointed out by Mr. Zuckerman, it is hampered in its 
activities by certain arbitrary restrictions which the Marine Trust 
wish to see removed as early as possibl In spite of these and 
other drawbacks, the dreams of the ‘Trust may ultimately be 
realised, provided the necessary capital is forthcoming. his 
is where the question of Jewish pride in nationality comes in, 
an aspect of the matter which scarcely concerns our readers, Fo1 
our part, we merely call attention to the spirit of enterprise and 
confidence which animates the Trust, arid extend to them good 
wishes towards the attainment of their object. Ports of high 
standing have been created in the face of great natural obstacles, 
and Madras, for instance, furnishes an example of what can be 
achieved in spite of physical difficulties, similar to those on the 
coast of Palestine. 


Dock and Harbour Authories’ Association. 


lhe Annual General Meeting of the Dock and Harbour Authori- 
ties’ Association, reported elsewhere in this issue, has been held 
under conditions of no little doubt and apprehension to the mem- 
bers. The shadow of impending changes had already fallen on 
last year’s meeting, at which the Report of the Committee on 
Post-War Port Organisation was presented and approved by the 
Association, This Report was set out in full and commented on 
in the April, 1945, issue. It will be recalled that it recom- 
mended the establishment of an Advisory Council formed of 13 
members representative of port interests to give advice and 
assistance to the Minister of War Transport ‘‘ in relation to 
questions concerning Dock Harbour and Conservancy Authori 
ties and possibly Pilotage Authorities.’ Although duly pre 
sented to the Minister and, at his request, forwarded to the 
Chamber of Shipping and Commerce and other interested bodies, 
whose criticisms on the whole were not unfavourable, no 
developments in the matter are recorded in the Annual Report 
for the current year and there appears to be no official informa- 
tion forthcoming as to the attitude of the Government on the 
recommendations of the Special Committee. 

At the same time, it does not require much perspicacity to 
glean from statements made in Parliament that the Government 



















have formulated a definite policy of their own, which so far as 
can be judged from these statements, does not coincide by any 
means with the recommendations made to them by the Associa- 
tion. This policy is conveniently expressed by the hackneyed 
tenm: Nationalisation. The Lord President of the Council, Mr. 
Herbert Morrison, has expressly declared that ‘‘ Dock and 
Harbour Undertakings will be brought within the scope of the 
National Scheme ’’ and that ‘‘ the most suitable form of public 
ownership is under examination.’’ Beyond this general state- 
ment there has been no enlightenment, and port authorities are 
accordingly left in a vague and unsatisfactory position, not 
knowing whether they are to be abolished altogether or main- 
tained in existence with very restricted powers. In any case, 
the future destinies of their undertakings will apparently be 
dictated from Whitehall. 

It has been made sufficiently clear in earlier Comments that 
this is a policy which does not commend itself to our judgment 
nor do we think that the great body of Port Authorities will find 
it to their liking. Moreover, there is the further consideration 
at the moment that the Sword of Damocles which has been 
hanging over their heads for so long, still continues suspended 
by a single hair, and this protracted delay of the Government 
in coming to a decision, whatever it may be, is bound to be 
detrimental to port interests. It is better to know the worst 
than to linger in suspense and the Government should publish 
their intentions as regards port reorganisation at the earliest 
possible moment. Port developments long overdue cannot be 
initiated in an atmosphere of uncertainty. Their promoters 
must be allowed to know exactly where they stand. 

There is another matter in which the Ministry of War Trans- 
port seems to be unduly dilatory, The removal of wrecks from 
harbour approaches and precincts is a matter of the most urgent 
importance, but no definite reply appears to have been vouch- 
safed to a memorandum submitted by the Association to the 
Department pointing out the injustice of saddling port autho- 
rities with the cost of the removal of wrecks due to war-time 
operations and, therefore, a reasonable charge on the national 
exchequer. The burden of removing such obstacles to safe 
mavigation ought not to be borne locally. The Report states 
that discussions on the matter are still proceeding between the 
Ministry and the Admiralty and that there has been some sug- 
gestion that the cost of raising wrecks, both inside and outside 
the ports, should be considered as War Damage, in so far as 
it is not recoverable by the Port Authority concerned under its 
statutory powers. But as the question has been under con- 
sideration for more than a twelvemonth, the absence of a definite 
decision is not very satisfactory. 

For the rest, the Report shows the Association to be in a 
prosperous financial position with a satisfactory surplus for the 
year and a record of much useful work to its credit. 


The Question of State Pilotage. 

In announcing in Parliament the intentions of the Government 
in regard to Dock and Harbour Undertakings, the Lord President 
of the Council stated that they had also under consideration ‘‘ the 
question of including certain appropriate ancillary activities."’ A 
subsequent enquiry elicited the explanation that these ancillary 
activities were ‘‘ functions in regard to navigation and pilotage.’’ 
As a result of this statement, vague as it is, the Pilotage Com- 
mittee or the Chamber of Shipping felt impelled to institute an 
enquiry into the whole question of pilotage throughout the country, 
and amongst other bodies, the Glasgow and Clyde Pilotage Asso- 
ciation were invited to state their views. 

These have been given in a report presented to the annual 
general meeting, from which it appears that the directors of the 
Association are satisfied with the present local arrangements and 
that no changes are considered desirable. On the general question 
whether the industry should pursue the matter with a view to 
obtaining greater uniformity in administration, the opinion was 
given that there are grounds for such an examination, but the 
directors indicated that they are not in favour of the creation of a 
central pilotage authority for the whole of the United Kingdom. 

It has been alleged that the present system of administration 
throughout the country is made cumbrous and complicated 
by lack of uniformity in such matters as the basis of charges, levels 


THE Dock AND HARBOUR AUTHORITY 


Editorial Comments—continued 









March, 1946 





of pilots’ earnings, exemptions from compulsory pilotage, owner- 
ship of cutters, pilots’ benefit funds, etc., and that there is room 
for simplification and possible economies. The Association, while 
agreeing that revision and unification are desirable in many areas, 
do not feel that the existing defects are a sufficient reason for what 
is termed nationalisation, and they are opposed, as stated above, 
to the idea of centralisation, either partial or complete. They 
prefer the retention of local administration, an attitude which will 
no doubt command a considerable amount of sympathetic agree- 
ment from other bodies in the pilotage service. 


Breaking Waves. 


The article on the Pressure of Breaking Waves, contributed by 
Mr. R. R. Minikin to this month’s issue, deals with a question of 
serious importance to harbour engineers, and one which has been 
discussed on several occasions in this Journal; or rather it opens 
out a particular aspect of wave action which, until recently, has 
been insufficiently expounded by competent authority, partly by 
reason Of the inherent difficulties of the problem and partly on 
account of the greater simplicity and facility of treatment of its 
counterpart, the clapotis, or unbroken wave. Confiding in the 
theory that waves retain their oscillating character provided the 
depth of water immediately in front of a breakwater is not less 
than the height of the oncoming wave, engineers have been 
content in such cases to estimate the pressure against the wall 
as that of a reflected wave. It is disconcerting to realise, as 
pointed out by Mr. Minikin that such a wave may be partially 
or wholly converted into a translatory wave in depths even twice 
as great. 

The laboratory experiments on breaking waves so ably carried 
out by Brigadier Bagnold and described by him in detail in the 
Interim Report of the Wave Pressure Research Committee to the 
Institution of Civil Engineers (Journal, June, 1939) aroused con- 
siderable interest at the time, and, though overshadowed by the 
outbreak of war, drew attention in scientific circles to the impor- 
tance of studying and analysing accurately the phenomenon of 
breaking waves, the stroke of which is much more powerful and 
likely to be attended by results more disastrous than those of 
the unbroken, reflected wave. The outstanding reature of Brig. 
Bagnold’s investigation was the revelation of the influence on the 
wave stroke of the thin cushion of air trapped between the wav2 
and the structure against which it breaks. It is apparently cap- 
able of producing pressures of surprising intensity. 

The observations of Stevenson and other maritime engineers 
of the Victorian Age led to the conclusion that somewhere about 
3 to 3} tons per square foot of surface marked the upper limit 
of wave pressure against a vertical wall face, but the more recent 
experimental work referred to above, shows that shock pressures 
up to 6 tons per square foot are not uncommon with full-scale 
storm waves of moderate height. Even this figure may be con- 
siderably exceeded. There is, therefore, a prima facie case for 
close theoretical analysis such as Mr. Minikin has developed 
mathematically in his article. 

The air cushion effect noted by Brig. Bagnold has, moreover, a 
significant bearing on the integrity of existing breakwaters. 
Should there be any open joint or fissure within which a pocket 
of air can be imprisoned, it is obvious that pressures of con- 
siderable magnitude may be developed by wave action and 
imparted to the interior of the wall with disruptive consequences 
of a formidable character. 

The importance of the matter can hardly be questioned. 
Breakwater design has been a topic of discussion at several 
International Maritime Congresses; and vertical types, in parti- 
cular, were ably dealt with at the Brussels Congress in 1935, 
when, in company with those of other experts, papers were pre- 
sented by Sefior Lira of Chili, MM. Bénezit and Rénaud of France 
and Professor Coen Cagli of Italy, all names well-known in this 
field of research and carrying great weight. These papers 
followed an equally valuable discussion at the Cairo Congress 
in 1926, and another at Milan as far back as 1905. But none 
of the investigations had the advantage of considering the 
Bagnold experiments and the problem has acquired a fresh pre- 
sentation which calls for further and independent study, and this 
it is hoped, will be duly undertaken. 
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View of Lighter Basin from North 








The Port of Tel Aviv, Palestine 


Review of War-time Services and Present Position* 


By HERZL ZUCKERMAN 


Manager and Secretary of the Marine Trust, Ltd. 


War-time Services 
ITTLE has been heard since the beginning of the war of 
the Tel Aviv Port which was inaugurated with such high 
hopes in the summer of 1936. But this does not mean 
that it has been at a standstill. The Port’s wartime record, 
when it may be told in full, will add a proud page to the story 
of Palestine’s war effort. 

When the people of Tel Aviv constructed a port from the 
proceeds of a public subscription, it was given little welcome or 
encouragement by the authorities. It soon proved its usefulness, 
however, as an outlet for the leading industrial and commercial 
centre of the country and for its main citrus growing area. In 
a few years time when the war came it was also to prove its 
importance as. a valuable asset to Palestine’s war effort. 
Addressing the Shipping Tribunal in a recent case in which the 
Marine Trust, the public company operating the Tel Aviv Port, 
claimed compensation from the Government, Crown Counsel 
declared: ‘‘ The Tel Aviv Port certainly played its part in the 
war effort. What the Tel Aviv Marine Trust has contributed 
was substantial, and Government would like to express their 
appreciation thereof. The Marine Trust had to create a harbour 
on an unpromising stretch of shore and they have done a very 
good job there.”’ 

Although Tel Aviv Port was not used during the war by 
steamers owing to the prohibition against anchoring in unpro- 
tected open roadsteads, it served the many coastal sailing vessels 
which continued to bring cargo both for the military authorities 
and for the various government agencies handling the concen- 
trated supplies of‘ different controlled commodities. The port 
mace a further contribution to the ‘‘ battle of supply ’’ through 
its !aunches, tugs, pontoons, which provided an unexpected wind- 
fall for the naval authorities who used them for operating ports 





* Adapted by permission from “Palestine and Middle East.” 





nearer the battle front. The spacious warehouses and sheds con- 
structed by the port proved most welcome to the Army engineers 
looking for suitable premises for repair workshops, etc. rhe 
boat-building industry which developed at the Tel Aviv Port has 
provided invasion craft and minesweepers. Perhaps the most 
notable service of the Tel Aviv Port was that it helped to raise 
two Jewish Port Operating Companies for the Army and that 
the training it provided and the maritime renaissance which it 
stimulated paved the way for the recruiting of one thousand 
young Jewish seamen for the Royal Navy. That the Tel Aviv 
Port services proved very useful and valuable to the prosecution 
of the war is testified by the many expressions of appreciation 
and commendation received from the Admiralty and the military 
authorities. 

Whilst the activities of the Tel Aviv Port cannot be fully 
described within the scope of an article, some details may be 
quoted which may be of interest to the general reader. The 
light invasion craft built in Tel Aviv in 1942 were used during 
the North Africa expedition. The wooden motor minesweepers 
launched at Tel Aviv Port in 1944 are probably among the 
largest ships built so far in this country. The Navy took over 
from the Tel Aviv Port 40 lighters, most of its tugs, all of 
its passenger launches and the majority of its pontoons. The 
Army took over its loading appliances, mechanical equipment, 
wagonettes, etc. An interesting wartime development was the 
establishment of a special salvage department which carried out 
many salvage operations. In one of these, 80 cases of agricul- 
tural machinery, 22 Ford chassis with a large number of spare 
tyres which were under water to a depth of 20 metres for a 
period of between six and twenty months, were recovered and 
turned to great practical advantage at a time of serious short- 
ages. This salvage department is being further extended and 
a number of young men are being specially trained in the 
arduous work of diving and deep sea salvage. 
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Port of Tel Aviv—continued 


The Fishing Industry 


Tel Aviv Port now serves as the principal base for deep sea 
fishing, a new local industry which has come into being since the 
war. Before the war deep sea fishing on the coast of Palestine 
was to all intents and purposes the monopoly of Italian fisher- 
men. One of'the first Jewish deep sea trawlers was launched 
from Tel Aviv in 1940. To-day the greater part of the Jewish 
fishing fleet is based at this port consisting of 20 trawlers and 
various auxiliary craft. All these trawlers were either built or 
converted from other craft in the Tel Aviv harbour or in the 
adjacent boat building yards on the Yarkon River. With the 
removal of various restrictions when suitable marine engines and 
other essential equipment can be procured, it is hoped that the 
industry will be extended much further and on a sounder basis. 
But with the re-opening of ordinary port operations at Tel Aviv 


nucleus around which a new Jewish Port Operating Company 
was immediately built up. The second Company, like the 
first, received most of its training in the Tel Aviv Port. 


A Public Undertaking 


Unlike the other ports of Palestine which are owned 
financed by Government, the Port of Tel Aviv is a pu 
undertaking which was started on a wave of enthusiasm by + 
people of Tel Aviv during the bleak days of the riots when | 
Port of Jaffa went out of action. Non-Government ports are 
no means unusual. In fact none of the commercial ports of Gr 
Britain, for example, are owned or operated by the Governm: 
The railway companies of England own some 70 ports betwee 
them. But the case of the Tel Aviv Port may be best comp: 
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Plan of Existing Port at Tel Aviv showing Proposed Extension Works 


it will become necessary to find an alternative base for the 
fishing fleet, as the basin will not be able to accommodate it 
when ships are loading and discharging on the scale anticipated. 

But the proudest chapter in the war-time record of the Tel 
Aviv Port is that connected with the formation of the Jewish 
Port Operating Company. Only incomplete accounts have as 
yet appeared of the exploits of these men, but from the reports 
so far published it is clear that they have given fine service in 
Greece, Tobruk, Tripoli and elsewhere. Much of the success of 
the Libyan campaign depended on the effective operation of the 
front line ports which were constantly under heavy enemy bom- 
bardment and to this the Jewish Port Operating Company has 
made a notable contribution. The men of this Unit earned a 
number of awards including Distinguished Conduct Medals 
and Military Medals, and were mentioned in despatches. One 
of General Montgomery’s Orders of the Day placed on record 
their exploits. The Prime Minister saw them at work at Tripoli 
and coined his famous phrase that they were ‘“ unloading 
history.’” The Jewish Port Operating Company was mostly 
recruited from among the workers of the Tel Aviv Port. They 
suffered casualties and many were taken prisoner of war in 
Greece, but as soon as the remnant returned they formed a 


with that of Manchester. The Manchester Ship Canal Company 
like the Tel Aviv Marine Trust, is a company which was formed 
on the public sentiment and enthusiasm of the citizens of Man- 
chester some 50 years ago, when some 33,000 subscribers pro- 
vided the original capital. In Tel Aviv the initial capital was 
provided by popular subscription within four days and laler 
issues of shares brought up the number of shareholders to 30,000; 
about half of these have only one share each, which illustrates 
the popular character of this enterprise. 

The birth of the Tel Aviv Port is described in the official 
language of the Government’s annual report for 1936 in these 
terms: ‘‘ Early in May, following the general strike in Ja‘fa 
Port, permission was given by Government to land cargo on the 
Tel Aviv foreshore near the Levant Fair grounds. A jetty with 
loading apparatus was later constructed, and a customs house 
was established by Government. In September a start was made 
to create a lighter basin just south of the jetty with quays and 
warehouses. Work continued through the autumn and in 
December lighters were able to use the basin. The cost of these 
developments has been met by a private Jewish company—the 
Marine Trust Company—whose appeal for funds met with a 
ready response.’”’ 
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Port Grievances 


When in 1936 General Sir Arthur Wauchope, then High 
Commissioner for Palestine, informed the Marine Trust that the 
Secretary of State for the Colonies had no objection to the build- 
ing of the port, it was understood that a concession for the 
operation of the port would soon be granted to the company. 
Since then eight years have elapsed but the status of the Port, 
its rights and the relationship between the company and the 
Government are still undefined. The war has been largely 
responsible for this delay and the matter is bound to be taken 
up again at the first opportunity. 

ven after the Tel Aviv Port had officially begun operations 
the authorities displayed a peculiar reluctance in recognising its 
ex stence or helping in its development. It was a year and a half 
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a deep water harbour which has become an urgent economic 
necessity. A.port depending on an open roadstead even if it is 
combined with a lighter basin cannot function efficiently. The 
winter storms make operations hazardous or impossible during a 
considerable part of the year. When citrus exports are resumed 
on a large scale it will be quite impossible to make the loading of 
this valuable and perishable fruit dependent on the vagaries of 
the weather. Only the shelter and security afforded by a deep 
sea water harbour can ensure efficient handling of import and 
export cargoes the whole year round. There is no justification 
for preventing a great coastal town like Tel Aviv from building 
a suitable port. No other maritine city in the world with a 
population of over 200,000 and a considerable hinterland (over 
100,000 in the adjoining Jewish townships and settlements) has 











before the port was allowed to handle and discharge all forms 
of cargo. Practically two years had passed before passengers 
were permitted to land. To this day the Port is still officially 
termed ‘‘ Jaffa Port—Northern Section.’’ It is still denied the 
rights which are granted even to such minor ports as Acre and 
Gaza, although Tel Aviv imports in 1938 already exceeded the 
Jafla level and were ten times those of the Port of Acre, for 
instance. : 

One of the Port’s grievances is the financial set-up under 
which it is compelled to operate. The present extraordinary and 
unprecedented arrangement is that Government collects all the 
revenue from the port while the operating company bears all the 
expenditure. The Company which has invested some LP. 300,000 
in the building of a new port adding a valuable asset to the 
country’s economic equipment, is thus being debarred from 
deriving the income from the facilities it has provided. With- 
out such elementary return on investment, however, the opera- 
tion of the port and the renewal and extension of its equipment 
is not possible. Not only has the Government itself made no 
contribution to the port, but it has also forbidden the Muni- 
cipality of Tel Aviv to take a part in its financing. This is con- 
trary to the practice in England where some of the finest ports, 
e.g. Bristol, are owned by the municipalities. It may, however, 
be confidently expected that the time will come when all these 
anomalies will be removed and when the status and relationship 
of the Tel Aviv Port Authority will be definitely established. 


Proposed Deep Water Harbour 
The main demand for the future is the withdrawal of the 
present prohibition debarring Tel Aviv from the construction of 





View of Lighter Basin from South 








such excellent prospects for the future, but these would be lost 
should Tel Aviv be compelled to maintain primitive methods of 
lighterage which may have been good enough in the past but 
which are out of all relation to modern trade and shipping con- 
ditions. The Port of Haifa, even if it is extended, will be taxed 
to the full by the needs of international transit traffic, naval base 
requirements, oil exports, supplies for neighbouring countries, 
and the requirements of the industries of Haifa Bay and the 
growing population of Haifa, the Valley of Jezreel and northern 
Palestine. A deep water harbour in Tel Aviv will be necessary 
to serve the needs of its large and progressive population, of its 
flourishing commerce, and the Jarge citrus exports from the 
coastal area. The examples of Amsterdam, Rotterdam and 
Antwerp, or of Liverpool and Manchester, show that deep sea 
harbours can be situated quite close together and operate without 
detriment to each other. 


Re-opening the Port 

With the recession of the theatre of war from these shores, 
the restriction against the anchoring of steamers in Tel Aviv 
Port was officially lifted. Theoretically the Port of Tel Aviv is 
again in operation. In practice, however, war conditions con- 
tinue to limit its activities. Allied shipping is still completely 
controlled by the Ministry of War Transport. The majority of 
the shipping lines which sent their ships to Tel Aviv before the 
war are completely disorganised. Representations have now 
been made to the War Transport authorities asking that ships 
carrying cargoes mainly intended for Tel Aviv and its vicinity 
should be directed to this Port. It is possible that American 


ships may resume their calls at Tel Aviv, but this will also 





































































Port of Tel Aviv—continued 


depend on the success of arrangements for bulk shipments to 
Tel Aviv. At all events it is hoped that some portion of the 
season’s citrus exports will be shipped via Tel Aviv. 

The Port’s main problem will be its re-equipment to handle 
the renewed traffic. It is hoped that the authorities who have 
requisitioned a large part of the loading appliances and lighter 
fleet will take into consideration both the changed situation in 
the Mediterranean and the requirements of the Port whose 
activities would otherwise be paralysed to a large extent. In 
the meantime the Maritime Trust has placed orders for new 
marine engines. The lighter fleet which has been maintained in 
the Port, consisting of 21 lighters and two pontoons, is now being 
repaired and overhauled in preparation for the resumption of 
activity. With this skeleton fleet used to full capacity and 
efficiently operated, over 1,000 tons of cargo a day could be 
handled. Efforts are being directed to the construction of new 
craft in order to restore the former loading capacity of the Port. 
In the light of the practical experience gained, it is contemplated 
to provide a fleet of larger lighters (50 tons instead of 25 as 
before) and constructed of steel and not of wood which is readily 
attacked by sea-organisms and deteriorates easily. The aim is, 
however, not only to achieve the pre-war maximum, which was 
some 30,000 tons of cargo and some 4,500 passengers per month, 
but to introduce such further improvements in the existing basin 
as will enable it substantially to increase its capacity. 

But, as explained above, post-war reconstruction plans for 
the Port of Tel Aviv go far beyond the improvement of the 
present lighter basin. They envisage the long anticipated build- 
ing of a deep water harbour which, incidentally, would involve 
the re-planning of the northern end of Tel Aviv just south of the 
Yarkon River. The general prospects for such a harbour are 
very favourable. JeWish workers have proved that they are 
becoming more adept every day. The accumulated demand for 
imports, the vast building and reconstruction programme anti- 
cipated after the war, the expansion of the country’s industry 
and productive power, will all entail tremendous port activity 
to which Tel Aviv Port should be given the opportunity of 
contributing its share. 





Thames Conservancy 





At a meeting of the Conservators of the River Thames the 
Chairman, Captain Jocelyn Bray, D.L., J.P., gave an address 
from which the following are extracts:— 


Works, Navigation and Regulation of Water 


Owing to the shortage of labour and materials it was only 
possible to undertake a very limited amount of maintenance work 
on the locks, weirs, etc., during 1945. The most important of the 
works undertaken were as under:— é, 

(1) Renewal of penstocks in culverts, Teddington Lock. 
(2) Extensive repairs to Cleeve Upper Overfall. 
(3) New upper gates to Grafton Lock. 


As Conservators are aware, during the whole of the war period 
it has only been possible to carry out the most urgent of works of 
maintenance and dredging, with the result that depreciation has 
taken place at a rapid rate and many works are now in a defective 
condition. As the Conservators were not in a position to spend 
the whole of their revenue during the war period, balances have 
accumulated each year, and it is estimated by the Treasurer that 
the total unexpended revenue at the end of 1945 will amount to 
about £137,000. The Board has already decided that this un- 
expended balance should be used to carry out maintenance and 
replacement of essential works which have been unavoidably 
deferred during the war. 

Prior to the war it was estimated that an expenditure of £60,000 
per annum was necessary to maintain the works on the river in a 
satisfactory state of repair, and to provide for the necessary 
dredging to maintain an unobstructed navigation channel. Owing 
to the prevailing prices of labour and material, this sum will now 
have to be increased by at least 50 per cent., that is, from £60,000 
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to £90,000 per annum. As previously stated, at the present time 
there is only about £54,000 available, which leaves the sum of 
£36,000 still to be found for the maintenance of works. The 
special programme of capital works spread over 30 years agreed 
by the Board in 1939, and then estimated to cost £607,550, will 
also eventually result in appreciable charges on revenue acco.int. 
This is one of the chief financial problems that we shall have to 
face—the position of additional income. 


River Purification 
The disposal of sewage and trade waste from the numerous 


camps, aerodromes and war factories within the watershed -on- 
tinued to be one of our main concerns up to the cessatio: of 


hostilities. By this time the disposal plants were well establis! ed, 
and mostly working satisfactorily. Some pollution did take pace 
in certain cases, but there was nothing of a serious nature. his 


satisfactory position was brought about to no small extent by the 
friendly co-operation that existed throughout the war betweer. the 
staffs of the departments concerned and the Conservators and cir 
officers. The position since the end of the war is that, owin | to 
the closing down of certain of the war establishments and the 
reduction of the personnel at others, the sewage and trade w ste 
disposal problems for those establishments have become mich 
easier. 
River Improvements 


The principal works of improvement on the ‘‘ Main River ’’ are 
as follows:— 

River Thames.—The construction of a culvert under the rive: at 
Abingdon to discharge into the weir pool, for the improvemen. in 
the drainage of land in the Radley district. This work has rece: .tly 
been completed and can effect a lowering of the water in the dit: hes 
by as much at 4-ft. 

Rivers Cherwell and Ray.—Very good progress has been made 
with this scheme. Practically the whole of the 24 miles of 
deepening and widening of the river was completed before the 
heavy rain came in Christmas week, and the observed results o/ the 
improvement have been most satisfactory. The river was flowing 
well within the banks for most of its length, except in the hivher 
reaches where certain improvements to weirs and bridges still 
remain to be carried out. Riparian owners have expressed the 
view that there has been a great improvement in the drainage of 
the agricultural land in the area. 

River Kennet and Holy Brook.—The dredging of the river be- 
tween Reading and Newbury, a length of 25 miles was compicted 
early in the past year, and the effect of the work upon the drainage 
of the adjoining land has been satisfactory. 

River Loddon and Tributaries.—Out of a total length of 95 miles 
of rivers and streams in the drainage area, 86 miles have been 
dredged, and special attention is now being paid to weirs and 
sluices. Where necessary, these are being rebuilt or enlarged and 
automatic gates of a new type are being installed at a number of 
points. 

River Wye.—The clearance of the Conservators’ main river 
throughout its length of six miles is well in hand. Two miles 
have already been cleared, and when the work is completed the 
conditions of the river will be much improved 

River Wey.—Special attention has been given during the past 
year to improving the river above the upstream limit of the work 
carried out by the Surrey County Council in 1935. This has in- 
volved the dredging of the river between Farnham and Alton for 
a length of eight miles, and between Frensham and Headly for a 
length of five miles. : 

Financial 

So far as the Thames Conservancy Act, 1932, is concerned, it 
will be recalled that the income of the Conservancy Fund is more 
or less fixed. The accounts for 1945 should show a surplus of 
about £21,000, but it must be remembered that, owing to war 
restrictions and shortage of labour, maintenance work on the river 
has fallen into arrears and the postponement of the programme of 
special works approved by the Conservators in 1939 contin» es. 
These works, spread over 30 years, were then estimated to ost 
£607,550. 

The Board has decided that the unexpended balances which will 
amount to about £137,236 at the end of 1945 shall be earmar<ed 
for overtaking the arrears. 
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aS in- ing it swung back and up and work was done in lifting the weight. 
nm for In large vessels the weight would need to be between 20 tons and 
for a 30 tons, so that in receding about 3 feet 6 inches the fender lifted 
about 30 inches to 36 inches and did about 900 inch-tons of work. 
Two or three fenders of that weight would absorb the kinetic 
od. it energy of large vessels of about 15,000 tons, berthing at a speed 
mone of 1 foot per second, which was a very high berthing speed for 


” a vessel of that size. If an open jetty of the type shown on the 


a slide were equipped with fenders of that type, the forces of 
ee impact were reduced, and the raking piles could safely withstand 
no al the stresses. If the supporting power of the ground were weak, 
ordi they enabled a light type of structure to be used without failure 
ist taking place in the foundations. 

That type of fender prevented damage to ships due to currents 
will or wind causing them to strike dock walls in berthing under 
ried awkward conditions. The fender could be added and suspended 


from brackets and the berth made quite safe for ships berthing 








THE Dock AND HARBOUR AUTHORITY 257 





= 


under all conditions. That form of construction had been used 
during the war at berths in Scotland, where ammunition ships 
rounded the end of a quay wall and were continually colliding 
with the end of the wall and suffering severe damage. The fenders 
acted quite quickly, and afterwards ships passed round the end 
of the quay wall under very severe conditions without suffering 
any damage at all. 





Fig. 17.—Pier-Head with Bell Dolphins and Suspended Fenders 


The setting out of the suspension of the fenders was important, 
fhe suspensions had to be set out so that a line through the top 
links and the bottom links intersected the vertical line through 
the centre of gravity of the fender at a fairly low point. Then 
the fender, when pressed at any point between high tide and low 
tide, receded without turning about either of the suspension 
points. It was a practically parallel motion. 





Fig. 18.—Suspended Fender 


On the north-west coast a berth was constructed in the open 
sea, about } mile from the shore, and on a site subject to on- 
shore gales of 80 mile per hour, so that the conditions were very 
severe. The berth was constructed originally for oil tankers about 
500 feet in length. As the war proceeded, shorter boats had to 
be brought in, and intermediate shock-absorbing fenders had to 
be added, so that the light construction of the berth could with- 
stand the blows. When a fender was pressed it receded about 
3 feet 6 inches. At the same time it built up a resistance of up to 





about 70 tons or 80 tons, so that the shock-absorption was very 
high, and it had been proved, through vessels colliding with the 
jetty, that, even though severe collisions took place at a speed of, 
say, 1 foot per second, the fenders were capable of absorbing chat 
shock so that no damage was done either to the jetty or to the 
tanker. 

In the complete berth there were three groups of suspended 
fenders: a group of three at the centre and groups of two each at 
two other points. At the ends of the berth were two dolphins, 
which assisted the ships in coming into the berth. The channel 
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Fig. 19 


was very narrow, and, with high on-shore wind, instead of coming 
to the moorings off the berth and warping in slowly, ships were 
liable to collide with the north dolphin or the south dolphin. 
In order to reduce the cost of the dolphin, and to allow the ships 
to collide with the structure without severe damage to it or to 
themselves, a new type of dolphin was designed, which consisted 
of a raking pile sub-structure, having a_ reinforced-concrete 
cylindrical head, with a spherical bearing, over which was con- 
structed a steel cage with a bearing of slightly larger radius than 
that of the reinforced-concrete bearing underneath (Fig. 19). The 
fenders were fixed on to that cage, so that when ships collided 
with the fender the cage receded and built up an increasing re- 
sistance, up to about 150 tons, through a movement of about 
4 feet, which gave a very high shock-absorbing value. The cage 
was also free to rotate, so that it did not matter in which direction 
the ship collided with the dolphin; the fender always receded from 
the ship and absorbed even the most severe blows. 

Normally the steel cage weighed about 150 tons and bore at 
its centre, but when it was pressed by a ship at the side the point 
of pivot travelled from the centre to the side, so that the resistance 
built up from nothing to an amount about equal to the weight 
of the cage when the point of pivot had travelled to the outside. 
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The pointer was now on the reinforced-concrete inner spherical 
bearing, and the cage was free to rotate on that bearing or to 
roll over, so that whichever way the ship collided with the dol- 
phin it always met with a receding fender which was very highly 
resilient. ; 

Fig. 20 showed a resistance movement diagram. The move. 
ment was shown on the vertical scale, and the area within the 
diagram was equal to the work done in pressing the cage over 
and to the kinetic energy destroyed in the ship during collision. 

Two schools of thought existed with regard to jetties of ‘hat 
type. The present tendency was to provide resilient fende:; so 
that when ships berthed too rapidly they did not suffer «ny 
damage and did not cause too big a reaction to come back o:: to 
the substructure of the jetty. That seemed to be the right di ec- 
tion of development, because it could not be always guaran ‘ved 
that a ship would berth slowly in all circumstances. The second 
school of thought considered that a dock should be made or- 
midable in appearance, so that captains of ships would always 
berth very slowly for the sake of their vessels. 
applied in nine cases out of ten, but on the tenth occasio a 
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20.—Bell Dolphin. Graph Showing 
Energy-Absorption of Dolphin 


Fig. 


combination of wind and current and perhaps the captain’s state 
of health, or something like that, might cause the ship to be 
berthed at a speed of 1 foot per second, instead of 1/10 foot per 
second, with the: result that very severe damage would be doue. 
Therefore it seemed right that the engineer should provide 
buffer for the ship to collide with, in the same way as buffers 
were provided at terminal stations on railways. 

Mr. G. C. Blofield observed that he had recently had to deal 
with a case of a dolphin which had been destroyed and the same 
idea had occurred to him as to Mr. Baker, namely, to try to 
make use of an existing structure, suspending it on chains. 

Figs. 21 (a) and (b) showed a nine-pile dolphin suspended on 
all four sides. The dolphin was destroyed at ground-level and 
all the piles were broken off. It did not collapse completely, but 
it-was out of use. He considered that it might be possible to 
drive in four new piles at (x) and brace them strongly, so that 
they would come up to (x) but would be completely independent 
of the old structure, and would support the latter by chains from 
(x) to (vy), with perhaps other chains lower down. Unfortunately 
he had not had the opportunity of putting that idea into practice, 
so that he could not say whether it would have worked or not. 
The idea was that impact in any direction would rotate the free 
point about the points at (x), so that the whole weight of the 
structure, and not the weight of one single fender, would be 
operating against the ship. Having single fenders suspended 
was open to the objection that one or two fenders had to be 
heavy enough to resist the whole weight of the ship, instead of 
a number of fenders being brought into play simultaneously. 

The Chairman reminded the meeting that the subject of th 
discussion was sheet-piling in maritime works; the question 
fenders was interesting and at least germane to the subject under 
discussion. A résumé had been given in the note of sheet-piling, 
timber sheeting, reinforced-concrete sheeting and steel sheeting, 
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and in the course of his career the Chairman had dealt with all 
of them. He had had some unfortunate experiences from time 
to time, and one of the worst trials had occurred in building a 
quay wall, some thousands of feet in length, of steel sheet- 
piling, with concrete topping, and with a reclaimed area behind 
it to accommodate timber sheds—that area having been a timber 
pond. It was all beautifully designed. Very fine timber sheds 
were to be erected on the reclaimed area, carried on bearing piles, 




































































and the quay wall was to be tied back to the rows of piles for 
the timber sheds. Dredging was being carried out in front and 
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Figs. 21—Hanging Dolphin 

ballast was being pumped from the front into the filled area, 
when the wall moved forward—3 inches, 6 inches, 9 inches, 12 
inches—and continued to do so for many weeks. Finally he 
adopted a most unlikely scheme. Timber piles were driven in 
the hard ground beyond the boundary of the old timber pond, 
300 feet away. All the old wire rope crane bonds that could be 
found throughout the docks were seized and stretching screws 
Were put in them, and the wall was tied as tightly as possible to 
the timber piles in the solid bank 300 feet away, with such ten- 
sion as could be exerted. That might be considered a very unusual 
expedient to adopt, but it held the wall until the shed piles could 
be driven in and the wall tied up properly; and the wall was 
intact to the present day. 

The Author had presented an excellent Note and had aroused 
an excellent discussion. Support had been expressed for the 
Author’s constructive suggestion that an effort should be made 
to obtain some measurement of the forces which were not under- 
stood. The beginning of all research was accurate measurement. 
Mr. Skempton had indicated that the Building Research Station 
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possessed instruments for measuring tension and compression, 
and, with the co-operation of those who had the privilege of 
building walls, it should be possible gradually to accumulate data 
that would be of some use. 

The Author, in reply, said he was sure that, after hearing the 
Chairman’s harrowing experience in dealing with the forces of 
Nature, everyone present would treat them with even more res- 
pect in future. 

In reply to Mr. Du-Plat Taylor's remark about the quays at 
Rouen, vents covered with grids were provided to release the ait 
trapped under the platform during rising tides. 

The best method known to him for dealing with creep of sheet 


piling was to pitch and interlock first of all a panel of about a 
dozen piles and drive the first and last down either to the full 
depth or perhaps half-way, so that both were vertical and pro 


vided a guide to the piles in between, which then had to go down 
vertically in the same manner. If there were no obstruction in 
the ground, and the work were properly carried out, there was no 
reason why taper piles should ever be used. 
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Dolphin to Form Resilient Structure 

He believed the stepped sea wall had been originated by Mr. 
Du-Plat Taylor, and to his knowledge it had been built in a 
number of places all round the coast. A point which was per- 
haps not appreciated by everyone was the necessity of having a 
fairly long stepped apron which broke up the waves before they 
got to the top. Another point to be remembered was the neces- 
sity of combining a wall of the type in question with groynes, so 
as to maintain the beach as well as possible. 

The provision for settlement described by Mr. Nachshen, so 
that no direct pressure could come on the tie-rods, was a point 
which was frequently neglected, especially in ordinary anchored 
sheet-piled walls where the unsupported length of the tie might 
be quite considerable while the filling was being placed. It was 
a very good plan to make provision to support the tie and to 
arrange it in such a manner that if the filling settled no direct 
pressure would be imposed on the tie. That could be done by 
supporting the ties on light bearing piles driven down to a firm 
stratum. Another, though less effective, method would be to 
place the ties along the inverts of earthenware pipes about 
3 inches to 6 inches larger in diameter than the ties. The pipes 
would then prevent the filling from pressing directly on the rods. 
It might be noted that ties were very flexible and could with- 
stand a large deflexion at mid-span without being overstressed. 

A plain wall of that kind, if of a considerable height, was not 
necessarily economical, because the size and length of the tie- 





rods increased in proportion to the height. The same applied to 
the anchorages, which not only increased in size but also had to 
be placed very deep to ensure that the ground in front of them 
was able to develop the necessary earth resistance. His own 
experience had been that, above a certain height, a very large 
proportion of the cost seemed to go into the ties, anchorages, and 
so on, and it was actually more economical and positive if the 
construction were combined with a relieving platform carried on 
raking piles. Tie-rods could admittedly be attached below water- 
level and means now existed of welding under water, but expen- 
sive diver’s work was involved. Moreover, it the ties were fixed 
a long way down the wall, so as to minimise the bending moment 
in the sheeting, they came near the centre of gravity of the earth- 
pressure and carried a large proportion of the total load, thus 
becoming still more cumbersome. For that reason he had sug- 
gested that, with the materials available at present, the maximum 
economical height for a plain anchored wall would be roughly 
from 35 feet tq 50 feet. 

He was glad that Mr. Nachshen had mentioned the excessive 
deflexion of the sheeting at Galway, which was not driven into 
the ground but was merely supported on the rock. Some 
engineers were doubtful whether sections of steel piling with 
interlocks along the neutral axis developed the full section 
modulus—whether there was enough friction in the interlocks to 
develop the necessary shear and to prevent the outer piles sliding 
relative to the inner. The majority of piling sections had very 
close-fitting interlocks and his own practice was to regard the 
inner and outer piles as forming one solid unit, except when the 
piles were not driven into the ground to any reasonable depth. 
That might be the case in a cofferdam driven through a few feet 
of very soft clay or mud down to impenetrable rock. It was then 
advisable to connect the piles together by pressing, welding, or 
other means. He felt that his views on the subject were con- 
firmed by the behaviour of many sheet-pile structures designed 
on that basis, particularly cofferdams subjected to water-pressures 
which could be calculated with considerable accuracy. In normal 
circumstances the necessary shear resistance would, he thought, 
always be developed by the friction in the interlocks due to the 
piles being driven into the ground. Some extensive research on 
the lines suggested by Mr. Nachshen had, in fact, been carried 
out, and that showed that relatively small frictional forces were 
sufficient to bring the section modulus up to, or almost up to, 
that of the solid section. In those investigations the sheet-piles 
were tested as simply supported beams subjected to concentrated 
loads; the actual section modulus was then determined from 
measurements of the deflexion and from the stress in the piling, 
obtained from extensometer readings. Various interlock condi- 
tions were tried. In the first series of tests the interlocks were 
oiled to reduce friction; in the next they were dry, then filled with 
loose sand, later secured by wedges, and finally welded at the 
ends. It was found that, whilst the oiled piles behaved almost 
as separate units, a small quantity of loose sand in the locks in- 
creased the modulus to about 75 per cent. of the full value. 
Wedges or other light means of restraint increased the modulus 
near enough to its maximum. 

Some dolphins of sheet-piling with filling of soil or concrete 
had been built, including a circular one in the north a short time 
ago and two of rectangular shape on the Thames. 

He agreed with Mr Nachshen’s desire for the production of 
steel which would not rust and would have considerable strength, 
and, although that was a counsel of perfection, there would 
doubtless be continued improvements in that direction. 

Mr. Palmer had mentioned matters which most of those pre- 
sent had probably been compelled to consider at one time or 
another. The Author agreed emphatically that the contractor 
who. undertook sheet-piling work should have experience in that 
class of work, and should also take pride in it. Many of the older 
foremen had grown up with the idea that sheet-piling was a tem- 
porary job and therefore it did not matter what it looked like. He 
did not think they would be allowed to lay bricks in the same 
manner. It was all a matter of craftmanship. 

The provision of box piles, or any other kind of tubular pile, 
with a shoe depended entirely on the type of ground. It was 
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very convenient to drive a tubular pile open-ended, provided 
that the ground at the bottom was good enough to take what. 
ever load would be imposed on the pile later. In the majority of 
cases that method could be adopted, but sometimes it was neces- 
sary to develop some extra bearing capacity by closing the bottom 
of the pile by a shoe. 

He would not commit himself on the subject of the durability 
of steel piling, but he thought that a very good idea of the length 
of time that a steel pile structure would last could be obt:ined 
from the Report of the Sea Action Committee of The Instit» ‘ion, 
The results were also confirmed by observations on various < xist- 
ing structures. 

He was glad to have Mr. Skempton’s support for the neces- 
sity of taking measurements and comparing them with calcul: ions 
based on theoretical considerations and on the properties « cter- 
mined from sampling and boring. He did not know many  ases 
in which that had been done. One had been mentioned by Mr. 
A. L. Harvey, M. Inst. C.E., in his Paper presented rec ntly 
before the Division.* In that case measurements had been t:ken 
of the extension and therefore of the load in the tie rods. He 
wished that provision for measurements was made more often and 
considered that it should form a recognised part of design and 
construction. He was sure that the results would be very \ alu- 
able. 

Mr. Skempton had given a very clear exposition of the c: ndi- 
tions that governed the equilibrium of plain sheet-pile retaining 
walls, as distinct from walls with piled platforms in front © of 
behind the sheeting. It might be worth mentioning that the 
minimum shear strength necessary to permit the constructio. of 
a plain wall of given height was affected by the adhesion o! the 
soil to the wall and by any re-distribution of earth pressur: be- 
hind an anchored flexible wall. For instance, it the adhesion or 


wall cohesion were assumed to equal the shear strength of the soil, | 


which was quite likely in soft or medium clays, a shear strength 
of less than 0:2H would be sufficient to ensure equilibrium. ‘hat 
did not alter the fact that, if the soil were perfectly uniform and 
had a shear strength below the critical value, it would be inipos- 
sible to make the wall stable, whatever the penetration. Not- 
withstanding the apparent paradox, nothing would be gaine by 
driving the piling any deeper into the soil. 

Mr. Peel had described some interesting work carried oui at 
the Port of London. 
good anchorage ready made for him in the form of the founda- 
tions of the sheds. The Author had noticed that the tie-rods 
holding the old timber sheeting were cut through as the work 
proceeded: that was another example of the time-factor that came 
into earth pressures to a greater extent than was often realised. 
The timber sheeting had to stand up for some time until the 
pressure was taken off it by the new concrete sheeting, and tiiere 
was nothing to hold it when the ties had been cut through. If 
he understood Mr. Peel correctly, the concrete piles for the 
foundations of the warehouses were driven through the consider- 
able thickness of gravel deposited there during the work. Usually 
it was better to drive bearing piles before sheet-piling, but in ‘hat 
particular case the gravel, being very loosely deposited, was com- 
pacted su‘ficiently by the vibration of pile-driving to allow for 
the displacement of the concrete piles. 

Mr. Baker and Mr. Blofield had dealt with the question of dol- 
phins, and he was gratified to know that the problem was now 
being approached in a scientific manner. He would like to know 
more about the speed at which ships came alongside. Whenever 
he had to consider that problem he had to make a guess, and 
some precise information on the subject was extremely desirable. 





Enlargement of Turkish Port 

The Turkish Port of Trebizond on the south side of the Black 
Sea is in process of enlargement at the hands of British engineers. 
The work, which is estimated to cost £8,000,000, is expected to 
be completed in 1949. 








*“ Two New Quays at Tyne Dock, South Shields.” Maritime P per 
No. 1. (1945.) See “The Dock and Harbour Authority,” Sept. {945, 


et seq. 


Mr. Peel was very fortunate to have sucha | 

































































th, 1946 
rovided 
‘e what- 
jority of 
S neces- 
bottom 
irability 
e length 
»btrined 
tit. ‘ion, 
IS €xXist- 
> neces 
ule ions 
S ‘ter- 
ly -ases 
by Mr. 
rec -ntly 
n taken 
Is. He 
ten and 
gn and 
y \alu- 
» condi- 
taining 
t or of 
lat the 
tio of 
o! the 
ure be- 
sion or 
he soil, @ 
trength 
. that 
‘m and 
im pos- 
Vot- 
nec by 
out at 
sucha 
ounda- 
ie-rods 
> wrk 
t came 
alised. 
til the 
1 there 
th. If 
or the 
nsider- 
Jsually 
in that 
Ss com 
yw for 
of dol- 
s now 
know 
enever 
5s, and 
irable. 
Black 
incers. 
tec to 
Paper 
(945, 











March, 1946 





THE Dock AND HARBOUR AUTHORITY 261 


Notes of the Month 





Londonderry Harbour Board 


\t the recent annual meeting of the Londonderry Harbour 
Board, Mr. Bartholomew F. McCorkell was elected chairman in 
succession to Mr. F. C. Towers. Mr. McCorkell’s grandfather 
was chairman from 1870 to 1892 and his uncle from 1892 to 1894. 


Dublin Port and Dock Board. 


The election of Mr. John McEvoy to the chairmanshp of the 
Dublin Port and Dock Board was announced in the February 
issue. It remains to be added that Mr. L. J. Munden was elected 
vice-chairman. Mr. Munden holds the record of longest member- 
ship of the Board, having been a member for 23 years. 


Suggested Developments at the Port of Oakland 


She Chamber of Commerce of Oakland, California, U.S.A., 
have recently recommended an expansion of the shipping and 
ai craft accommodation at the port, which is estimated to cost 
$55,000,000. This includes the construction of two large shipping 
pi-rs with accompanying sheds and terminals and the improve- 
ment of harbour channels and basins. 


B.yth Harbour Commission. 

\s a result of the recent poll the following have been re-elected 
m- mbers of the Blyth Harbour Commission for the ensuing twelve 
months: Representing coalowners: Sir C. Cochrane, Messrs. R. 
\ rham, W. Rushforth, R. Lishman, C. E. Pumphrey and R. D. 
Giass. Shipowners: Messrs. A. S. Witherington, H. A. Haslam, 
C Wilton and D. M. Robinson. Traders: Colonel N. D. Wright. 

he death has recently taken place of Mr. William Hopper, 
C ilector of Dues to the Commission for the past 16 years. 


Death of Former Port Official 


ve regret to have to record the death at the age of 75 of 
Mr. John Henry Estill, formerly in the service of the Port of 
London Authority, which he entered in 1911 as Commercial 
Superintendent. After an interim period of six months from 
October, 1917, during which he was engaged with the Union 
Cold Storage Company, he returned to the Port Authority to 
occupy the position of Commercial Manager. He retired in 1933. 
He was greatly interested in the Poplar Hospital for Accidents, 
of which he was joint acting chairman. 


Plymouth Port Commerce. 


he Annual Report of the Plymouth Chamber of Commerce 
maxes the following claim to increased trade for the port. The 
report states: ‘‘ The war has proved the port of Plymouth can 
handle a much larger volume of traffic than previously considered 
possible, and the time appears opportune to examine all facilities 
for handling seaborne merchandise. Authorities concerned are 
alive to the needs, and plans for improved facilities are under 
consideration. The port is now fully modernised to deal with 
grain cargoes, and eventually Plymouth should resume its position 
in this trade. Much would depend upon future trade policy. 
Hitherto Plymouth has been mainly concerned with supplying the 
immediate hinterland, but it could do much more.”’ , 


Proposed New Pier at Norfolk, Va. 


"he Norfolk and Western Railway are about to undertake the 
construction of a large modern pier at Lambert Point, Norfolk, 
Va., U.S.A., together with two large warehouses and a rail yard 
with a capacity for 280 wagons. The project is estimated to 
cost $5,750,000, and will be initiated in the early part of this 
year, The pier, to be known as Pier N will accommodate four 
of the largest ocean-going cargo steamers simultaneously, In 
addition, the pier shed will contain sufficient floor space to receive 
the entire cargoes of four ships. The pier will be 1,100-ft long 
and 390-ft. wide and the depth of water alongside will be 35-ft. 
at a mean low water level. The shed will be 1,000-ft. long and 
320-ft. wide with a 35-ft. apron on each side. The pier will be 


served by six rail tracks, two on each apron and two running 
down the centre line of the shed. 


Liverpool Port Emergency Committee. 

In accordance with the decision of the Minister of War Transport 
to dissolve Port Emergency Committees, the Liverpool Committee 
ceased to function from February 24th 


Clearance of Corinth Canal. 


It is announced from Athens that a grant of 800 million 
drachmas has been assigned to the clearance of the Corinth Ship 
Canal. 

Shoreham Harbour Appointment. 

Captain A. G. Stephenson, who has held the post of dock 
master and assistant traffic manager at the Tyne Dock since 1937, 
has been appointed harbour master and engineer to the Shoreham 
Harbour Trustees. 


Tay Lightship Re-installed. 


The well-known lightship at Dundee, Abertay, has returned to 
her station at the entrance of the River Tay after service during 
the war years on the East Coast of England in marking a minefield 
channel 


Shipping Returns at Southampton, 

Shipping activities at Southampton Docks last year surpassed 
those of 1938 (the last complete peace year) in volume, as is 
shown by the following comparative figures 

1945 1938 

3,505 3,182 
1,395,863 1,084,212 


No. of vessels entering docks 
Freight tonnage a e 
New Quay Shed at Gothenburg. 

It is reported in the Swedish Press that a quay shed, 420-1 
long and 92-ft. wide, built of concrete and four storeys high, has 
just been completed in Gothenburg free harbour. In its construc 
tion 1,600 piles, each 90-ft. long, were driven into the loose clay 
ground upon which the building was to have been erected, but 
sufficient foundational stability could not be obtained. The war 
house was in consequence built like a concrete lighter, designed 
to ‘‘ float ’’ in the clay. 

Time Lost by Dock Workers in the Transport Industry. 

An official article in the Ministry of Labour Gazette states that 
of a total of nearly 1,500,000 days during 1945, lost through 
disputes in the Transport Industry, it is estimated that approxim 
ately 1,190,000 days resulted from the stoppage by dock workers 
in connection with demands for increases in wages, reductions in 
hours and other alterations in working conditions, which began on 
September 24th at Birkenhead and spread in October to Liverpool, 
Hull, Manchester, London and various other ports, involving 
altogether some 50,000 workers. At the beginning of March, 
about 11,000 stevedores and dockers at London and Tilbury ceased 
work in objection to the transfer of their place of proof of attend 
ance to inside the Royal Docks and to disciplinary measures taken 
to deal with absenteeism. Nearly 55,000 working days were lost 
in this stoppage. 


Finnish Port Repairs. 


The Finnish port of Turku, formerly known as Abo, has been re 
habilitated since the conclusion of the war. New warehouses 
have been built and the quayside equipment reinstated. Further 
constructional works are in hand. 

According to the Scandinavian Shipping Gazette, the total 
length of deep water quay available is now 2,100 metres with 
27-ft. depth alongside. In the oil basin it is 30-ft. The total 
area of shed storage is 25,000 sq. metres. There are cranes of 
lifting power ranging from 30 cwts. to 7 tons, some of them 
furnished with grab. One heavy lift crane has a capacity of 40 
tons. 

The accommodation at the port includes a dry dock, 150 metres 
long by 21 metres wide with 27-ft. of water over sill. There are 
slipways for vessels up to 2,100 gross register tonnage. A floating 
dock of 4,000 tons gross lifting capacity has recently been launched. 





General Considerations 


HE courageous attempts that engineers have made to 

erect permanent breakwaters in difficult situations, subject 
to poor foundation material and severe seas, give one to 

pause before offering criticism. Failures do not always 

mean bad design, lack of judgment or inexperience. There are 
sometimes systems of complex phenomena that produce outsizes 
in natural forces and have unfortunate effects upon works 
designea to meet available historical conditions. In breakwater 
design it is firmly established that where a vertical wall is in 


Fig. 1. 











deep water the effect of the assault of heavy seas can be reason- 
ably evaluated by the clapotis method: in other words, by the 
condition that the resistance to overturning and shear of the wall 
is equated to the pressure that would be produced by a static 
head of water equal in height above mean sea level to the ampli- 
tude of the maximum expected wave. When, however, the depth 
of water at the wall is approximately equal to the height, trough 
to crest, of the attacking waves a new condition arises, which 
tends to produce considerably higher stresses on the wall. The 
waves, on reaching the wall, are orbitally destroyed; the released 
energy is expended against the obstruction in the form of a 
breaking wave, and high shock pressures result from these 
impacts. 

The majority of breakwaters, whether of rubble mound type 
or vertical wall type, or combinations of both, are subject to 
breaking waves in some part of their lengths between the root 
and the head. 

In the discussions of our learned professional institutions on 
the subject, a great diversity of opinion is apparent regarding the 
evaluation of stresses produced by the impact of a breaking wave, 
and the following analysis is an attempt to co-ordinate reliable 
data in a useful way. 

Brigadier Bagnold’s Analysis 

The mechanism of a breaking wave has been investigated by 
Brigadier Bagnold in a masterly way, but, owing to the incidence 
of the war, the experiments were not carried on to a practical 
conclusion; nevertheless, in his analysis, he established a relation 
between the shock momentum on the laboratory models and the 
full-scale experiments of Rouville and Petry at Dieppe. The 
Dieppe experiments were also inconclusive, but a fund of useful 
data was obtained. Most of the published results, however, only 
confirm the complexities of the problem and have not hitherto 
been brought into a state in which they can be usefully applied 
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to engineering problems. Professor Luiggi, some 30 years 
carried out experiments on the Genoa breakwaters and ev: 
a diagram of shock pressures for a given wave height whic 
claimed could be adapted for any other wave height and, in: 
several breakwaters in different parts of the world have 
designed and built on his recommendations. 

It will be appreciated that all breaking waves do not reg 
shock pressures and, as Bagnold points out, a very cri 
system of forces or conditions governs the production of 
pressure impulses. This, he explains, is dependent upon 
trapping of a thin cushion of air between the folding front 
breaking wave and the obstruction. His main conclusion 
the model data was that the peak pressure on the wall coul 
evaluated approximately by: 


K 
(Pmax = Po) — 2-Tp v® t ‘ 


where p=density. 
v=velocity, per second. 
K=empirical length of 1/5th wave height. 
=thickness of air cushion. 
p=pressure per unit area. 

Bagnold, at the beginning of his experiments, found it diffi 
to bring about a breaking wave at the required point, due to | 
of synchronization of reflected wave and generator, but | 
succeeded in producing them at will. The delicate adjustm 
which he found necessary have a bearing on the Dieppe obse 
tions, where Rouville and Petry found that only a small per 
age of breaking waves registered any shock pressure against 
obstruction. The natural and practical conclusion is that a | 


pressure impulse on a wall from a breaking wave is fortuitio 


but probable, and in permanent engineering works of consequ: 
the structure should be designed to withstand all reason: 
shocks. 


Co-ordination of the Main Factors 


Considering the matter from the practical angle, the aut 
felt that whilst there was some diversity of conclusions dr: 


from the results obtained by the above-mentioned experiment: 


it may be possible to co-ordinate the main factors to a useful 
practical end. 


U= 686 ft. per sec. 





y= | FF 











27" 
O=22' 
IA" id= B 




















The main factors of agreement are: 


(1) High pressure impulses do occur at some point of wa 


opposing the vertical front of a breaking wave. 


(2) Model experiments have localised this pressure as ly"! 


between mean water level and the crest of wave. 


(3) Full-scale experiments showed that the peak pressures | 


a wider range than those in the model, but were local 
about mean sea level. 


(4) Model and full-scale experiments agree that there is 


rapid diminution of pressure against the wall below 
peak pressure. 


(5) Luiggi’s experiments show but a slight diminution of pr 


sure against the wall above the peak pressure, whereas 


model results show a rapid diminution above the pc 


pressure to the top of the wave. 


March, 1946 





o 
So, 


ved 


he 


be 


ae ee 



































ett nk thao so 









a 


~-_._, - a 


—m & «& 2 o A & 


lo Fl ae alll anal an POE > Bo oe ll ae Ul on EE A a Pe 


Ce: 





1946 
S 2g0, 
Vo .ved 
Ic.) he 
nded, 
> been 
eg:-ter 
Tl al 
gh 
yn the 
t a 
from 
ul pe 
iffic ult 
o lack 
le ter 
‘me nots 
Sel Va- 
recnt- 
st the 
1 high 
litious 
pur ce 
ynable 
tutor 
drawn 
nters, 
1] id 
wall 
lying 
Ss I id 
alised 
is a 
vy the 
pres 
is ‘he 
peak 









4 
i 
4 
3 
A 


ro 


March, 1946 


6) Model experiments give considerably higher peak pres- 
sures (relative) than those measured on full-scale tests, 
though the shock momentum has a fair agreement. Luiggi 
gives a peak pressure of 3 tons per square foot for a 23-ft. 
high wave. Rouville and Petry recorded a peak pressure 
of 6 tons per sq. ft. for a wave but 8-ft. high. Bagnold, 
from model similarity, estimates that full-scale peak pres- 
sures under ideal conditions should reach 60 tons per sq. 
ft. 

Peak Pressures 

Apart from the above-mentioned experimenters, several other 
authorities have provided evidence of peak pressures against 
obsiructions and it would seem fairly conclusive that pressures 
of up to 6 tons per sq. ft. are not uncommon with full-scale storm 
waves of even moderate height (15 to 20-ft.). There are many 
estinates from visual observation that exceed even 6 tons per 
sq. {t., but such figures cannot be relied on, as all the attendant 
circimstances may not have been observed. The peak pressures 
of « breaking wave are considerably higher than those experienced 
in clapotis reflection, where the orbital motions of the wave pal 
tics are not destroyed but merely changed in direction, and 
whi'st the clapotis peak pressure is more or less uniform against 
the wall below mean sea level, the breaking wave imposes a con- 
cenirated pressure over a small length or point (in the vertical 


plane). 
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Fig. 3. 





As the Dieppe experimenters point out, an oncoming wave, 
having a velocity of 20-ft. per sec., ejects its crest at 40-ft. per 
sec. and, striking a wall, is projected vertically at 250-ft. per sec. 
Such a change of velocity and direction can only be the outcome 
of a considerable expenditure of energy, imposing high pressures 
on the obstruction. The considerable aeration of sea water in a 
breaking wave and the trapped air cushion, which gives rise to 
the critical condition, would tend to lessen the force of the blow 
after the peak pressure is reached. It would also explain the 
difference between the model experiments in fresh water and in 
the actual sea conditions. After the shock, there is what can 
be reasonably called an explosion (as shown in Fig. 1), which in 
diagram form gives the appearance of a Bagnold model wave 
just after impact. The water is not only shot up into the air, 
but whirls in cloud-like formation over the apron at the foot 
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of the wall, indicating that there is pressure at the base as well 
as at, or near, the crest of the wave. 

From the engineering angle, Bagnold’s expression (1.) for the 
peak pressure is not applicable to our problems in its present 
form, as there is no means of assessing the thickness of the air 
cushion; besides, it is more a formula for the internal mechanism 
of a breaking wave rather than for its effects upon an external 
object. Luiggi’s diagram of pressures upon a vertical face also 
lacks the essentials for practical application, for given a wall in 
little depth of water and a high freeboard, the pressures would 
become absurd. It that the depth of water at the 
wall and the slope of the beach or mound seaward has the critical 
effect upon the production of the breaking wave. If the slope of 
the beach is slight to seaward and the water depth at the wall 
is 1} times as great as the height of the waves, then the prob 
ability is that there will be no broken water and the pressure 
on the wall will be that of a clapotis. Where, however, the depth 
of water at the wall is than the wave height, it is 
certain that all waves will break at or near wall 


is obvious 


less almost 


Effect of Sloping Beach 


As the slope of the beaches, or mounds, from the wall seaward 
varies considerably in different constructions, it is reasonable to 
assume that the shape will not only influence the production of 
breaking waves but will govern the force of the impact upon 
the wall. For example, at Alderney breakwater, which has sut 
fered considerably from storm waves, the slope of the mound 
seawards is 1 in 8 for about 160 feet, and then for another 120 
feet it is 1 in 2 in a depth of 100 feet or more at H.W.O.S.T. 
whereas at the wall the depth is 20 to 26 feet at H.W. (The 
depth of water at the wall is subject to considerable change during 
storms; the tendency is for the higher portions to be flattened 
and the hollows filled and a general sinkage throughout.) Thus 
a deep-sea wave of about 25 feet height, stable in 100-ft. of water 
will meet a rapid shoaling at little more than half a storm wave 
length from the wall. It will be appreciated that there will be 
little time for the adjustment of wave dimensions, due to shoaling 
before the wall is reached, even with waves of moderate height 
and length. Since deep water waves passing into shoaling water 
begin to feel the bottom in water of depth equal to half the 
wave length, the initial velocity of the waves will be reduced as 
they pass into water of and depth, since velocity 


less less 


v = +vgD. Then even with a slope so rapid as that at Alderney, 
it is reasonable to assume that the velocity of waves reaching the 
wall will be the mean between that of the depth at the toe of 
the slope and the depth at the wall, seeing that for a break to 
occur the wave front must slow up and become steeper as the 
rear portion rises over it. Hence we may write the velocity of 
/ Ded 
Ve 


9 


the wave front approaching wall (see Fig. 2) as v 


This, then, will represent the velocity shape of the foreshor 
If the breakwater is on a sloping beach without mound, the depth 
D would be that at one wave length from the wall. 

3ut the velocity v is the forward velocity of the kinetic mas 
of water represented by a portion of the vertical column of water 
equal in height to the wave amplitude for, as Bagnold points out, 
the lower edge of the wave front creeps up the wall simultaneous 
with the projection of the excess wave energy Then the shock 
momentum on impact will be virtually a fraction only of the 
column of water 2h (wave height) from the water 
of depth D. 


progressing 


Estimation of Air Cushion Effect 


As the profile of a breakwater is the most important factor in 
the production of breaking waves, to arrive at measureable quan- 
tities and yet utilise the results of Bagnold’s enquiries it will be 
necessary to obtain a relationship between external wave dimen- 
sions and Bagnold’s air cushion. It would then seem that the 
main difficulty is to obtain an expression for the kinetic mass 
causing the shock pressure and the thickness of the air cushion; 

K 


in other words, to eliminate the terms — yet retain the equivalent. 
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Fig. 4.—Alderney. 





Let us then consider the orbital theory of M. Renaud and 
assume that s is some point on the generating circle of the 
cycloidal trace of the wave surface, and at a given moment it 
lies at an angle « from the vertical origin. Then on the hori- 
zontal plane, the centre of the circle (or the crest) will have 
moved through a distance x from the origin. 

Let A = half wave length, 


x a 

then — = — 
A T 
and.q = 7%: 
Xr 


If now the generating circle moves through a further small in- 
crement of angle d «, we have: 


da = dx 2. 
dx 


and the mass of the increment affected is p —. So that if v is 


the orbital velocity and v cos « the entioaed component, the 
kinetic energy of the increment mass is: 
m v" p dx 
= Vv,” cosa 
2 2rg 








and on summation, after substituting (2), 








E, = pa v,2 cosa d 
“1 2Q7r¢g L oe oe 
1°) 
p A 2" 
= 3. 
4g 
Now if v, = velocity of propagation and 2h = wave 
amplitude 
hr 7 
v,= V, and , = — v,? 
A g 


Substituting these in (3), we get an expression for the peak 
pressure at the surface of the wave against a vertical obstruction 
for unit displacement of: 

ph? 


4. 





P= 
4 

Now Bagnold’s expression (1) for the peak pressure within the 
wave is in the form of np v*h where the constant n contains 
values which so far are unobtainable on full-scale measurements. 
Let us, then, for our purpose consider (1) and (4) as equivalent 
expressions to obtain the relation between the orbital theory and 

Bagnold’s air cushion theory, then: 


w ph? 





= npv*h 
4 






from which n = 
4 v’ 
Assuming that v? = g D, then 


wT h 
n —e — 
4g \D 


From which we may deduce that the effective kinetic mas of 
the wave causing the shock pressure may be written in term of 









ou 








h 
(—) tha is, the wave height and deep water depth, and ilso 
D 
compensate for air cushion dimensions. As it is the length 
wave which is first influenced by change of depth, the profil: of J 
the breakwater cross section would be best expressed as a fiinc- J 
tion of the length of waves in deep water D, and in the d:pth | 
of water near the wall d. Such an expression we can designat > as 
= co-efficient of profile or depth shape, which, together vith 
the first half of the expression (5) would link up expressions (1) 

















2rd 
and (4). Then let? = ——. 
d 
Hence we may write the expression for impulse or s| ck 





momentum on unit area at the moment of peak pressure. 


2h Vy D+d 
l= ¢p— Y «— 
D 

























2rd 2h ~ D+d 
= win g 6. 
r D 2 
Bagnold gave the expression for shock momentum appliec' to § 
his model as I = pv K, where K is an unknown length of the 





kinetic mass to be found experimentally. To evaluate K, he used 
an ingenious artifice. He assumed that the conditions of a briak- § 
ing wave were analogous to the compression of an air cushior) at 
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Fig. 5.—Antolagasta Breakwater. 






atmospheric pressure in an open cup by a column of water of 

length K entering the mouth full bore at a velocity v. He found 

that K could be approximately given for the model in terms of 
2h 







the height of the wave as K = —. Then from Fig. 2, which 
5 







ee Ne ee ee 


represents the model dimensions: 
2h = 0.83 ft. 
v 6.8 ft. per sec. 
p 62.5 Ibs. per cu. ft. 
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62.5 x 0.83 x 6.8 





5 
71 Ibs. ft. /secs. 
Comparing expression (6) and using the dimensions given: 








d = 0.66 ft. 
D = 1.83 ft. 
A = 10 ft. 
Qe x 0.66 62.5 x 0.83 / , 1.83 + 0.66 
I = . V 32.2 —- 
10 1.83 2 


= 75 lbs. ft./secs. 
which shows a tolerable agreement, considering that the expres- 
sion is compensated for full-scale use. 


YT . Ww v v N x WEAN eee ee eee ees 
war 


Fig. 6. 





“rom the above expression for shock momentum, we can write 
the peak pressure on the wall as: 





p max > I 7 
= mil V g - 7. 
2 
Where m = co-efficient depending upon the form of wall 


opposed to wave: stepped, vertical, raked, pell mell 
blocks, etc., in our argument, for a vertical smooth 








wall we will take m = 1. 
then inserting (6) 
2rd 2h D+d 
ga ae = = 
r D 2 
27™ghp d (D + d) lbs. per sq. ft. -8. 

x D 

2mrgh d (D + d) tons per sq. ft. 9. 
385A D 


It is submitted from the evidence of the several observers that 
this peak pressure takes place at or about the mean sea level and 

















Fig. 7. 


is imposed on a small vertical height of the wall which, for prac- 
tical purposes, we may consider at a point on the plane of mean 
sea level. The attendant and simultaneous pressure on the wall 
diminishes rapidly above and below the peak pressure to zero at 
the crest (height h above the mean sea level) and similarly to 
zero at a depth h below mean sea level (as shown by the dotted 
parabolic curved lines in Fig. 3). At the same time as the shock 
is transmitted to the wall there must also be a hydrostatic pressure, 
due to the head of water h, which will give a pressure intensity 
of 4, = ph at mean sea level, so that the total intensity of pres- 
Sure at mean sea level is pn + ps 


Total Horizontal Thrust of Wave 


Then the total horizontal thrust on the wall will be that due 
to the area of the pressure diagram shown in full lines (Fig. 3), 
and is: 
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2h d+ h 
P = fa + Ps a 
3 2 
3.85 d h h 


= (D + d) h? + (d + —) — tons per ft. run 
AD 2 3 








10. 

It should be clearly understood that the conditions of applica- 
tion of expression 10 are that breaking waves can occur at the 
breakwater and that the foreshore slopes down to deep water. If 
d = D, then the foreshore is level and any wave stable in a depth 
D would be reflected at the wall in the form of a clapoti. 

Applying the expression (10) to the Alderney breakwater sub- 
jected to, say, waves 400 feet long (A) and 25 feet high (2h) at 
H.W.O.S.T. where the depth dimensions are as shown in Fig. 4, 
then: 
3.85 x 25 12.5 12.5 

—— (100 + 25) 12.5° + (25 + ——) — 

400 x 100 2 35 
= 46.8 + 11.1 
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Since the face of the wall at Alderney rakes back at an angle 
of 25°, it is admissible to take the shearing thrust as P cos « 
which would give approximately 51 tons per foot run. Thus, 
given a friction co-ethcient of 0.6, the wall with a depth of wate 
of 25-ft. (d) is just stable. It will be appreciated that these 
shock pressures are neither continuous in extent nor recurring in 
each wave or wave group, and therefore a factor of safety of 
just over unity would be admissible. For a depth of water of 
20 feet (d) at the wall and similar storm waves, the maximum 
thrust would be approximately 41 tons per foot run, giving a 
factor of safety of 1.2 against shear. These figures bear out the 
actual happenings at Alderney, for where the damage has 
generally occurred, the water depth at the wall has been greater 
than elsewhere, and below the designed level. There is a con- 
tinual shifting of the heavy rubble and blocks of the foreshore 
during storms, and in one part of the length several 60 ton con- 
crete blocks are deposited, which indicate in their movement the 
effect of the forces. The blocks lay at varying distances from the 
wall just below L.W.O.S.T. After a moderate storm these blocks, 
which had been lying close to wall, were found to have been 
forced away from the wall, and those others which had been some 
20 feet away from the wall were found close up against it, having 
moved in directions indicated by the diagram Fig. 6. Such a 
phenomenon shows the necessity of using heavy blocks, as un- 
doubtedly lighter blocks would be pressed into service as batter- 
ing rams on the wall face, destroying the facing blocks and even- 
tually demolishing the hearting. There is ample evidence that this 
takes place at Alderney. 
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Pressure of Breaking , Waves—continued 


Antofagasta Breakwater 


The Antofagasta breakwater (Fig. 5) was completely 
demolished above the rubble mound by two waves in August, 
1923. Witnesses testify that the block work was swept off the 
rubble mound into the harbour by waves 31 feet high and 820 
feet long, with a period of 15 seconds. Professor Lira, of the 
Chilean Ports Commission, investigated the disaster and concluded 
that the failure was due to shear. The rubble mound was un- 
damaged. 

Taking the dimensions given in Fig. 5, we have the maximum 
horizontal thrust of: 
3.85 x 31 

p=- (100 + 31) 15.57 + (31 + ) 
820 x 100 2 35 
= 46 + 17 

= 63 tons per foot run of wall. 


The effective weight of the breakwater on the rubble mound is 
86 tons per foot run and taking the friction co-efficient as 0.6, 
the resistance to sliding is 51.6 tons per foot run, which is obvi- 
ously too small. 


15.5 15.5 


Catania Breakwater 


It would be instructive to apply the expression (10) for the 
total horizontal thrust of a breaking wave to the failure of the 
East Mole at Catania. During a storm in March, 1933, the ver- 
tical wall of heavy block-work was destroyed by waves 7.50 m. 
high and 230 m. long in open sea. The blocks were washed into 
the harbour and their disposition on the bottom. (Fig. 7) shows 
that they were sheared oft from the remaining blocks. Professor 
Coen Cagli, than whom few engineers have had so wide an ex- 
perience and knowledge of Mediterranean seas, held to the 
opinion that had shear dowels like those at Algiers been incor- 
porated in the structure, it would have withstood the storm suc- 
cessfully. Considering that the depth of water at the wall (d) 
is 10.50 m. and that the waves were only 7.50 m., and that the 
benching only extended some 70 feet seawards of the toe, there 
is every probability that all waves reaching the wall would remain 
oscillatory. The fact is, however, that the resistance to sliding 
of the blocks which fell into the harbour was greater than the 
pressure against their exposed faces that would be engendered by 
. clapoti reflectidn. 

This would ~indlicate that the probable cause was the shock 
pressure of a breaking wave produced by one of those unfortunate 
synchronizations of natural forces to which one has not equated 
the resistance. Using expression (10), we have for the maximum 
horizontal thrust: 

3.85 x 34.5 x 94.5 x 12.3? 12.3 

P + (34.5 + 6) —— 

750 x 60 35 
42 + 14 
56 tons per foot run of wall. 





The effective dead-weight of the wall is 90 tons per foot run 
and with » = 0.6, the resistance to sliding is 54 tons, which is 
not sufficient. 

Compare this result with the horizontal thrust computed by 
Professor Cagli from model tests of Catania breakwater. He 
obtained a value of 39 tons for an oscillating wave and further 
stated that the tests showed that a breaking wave could not be 
produced. The diagrams of Fig. 8 give the comparison of Cagli’s 

‘computation for thrust, and that computed by the above method 
for breaking waves. Such occurrences as these serve to emphasise 
the arguments of Bagnold, that shock pressures on breakwaters 
are not due to hydrostatic heads but to the dynamic effect of the 
compression of air pockets enclosed by the colliding water. With 
a following wind, there is a great tendency for steep storm waves, 
which would otherwise contact a wall in clapoti form, to eject 
instead a curling crest and thus develop into a partial break of 
some violence. This can happen in a depth of water 1} to 2 
times the wave height, as the .uthor has himself witnessed on 
Dover pier. 


Summarisation 

To summarise, the writer has accepted the theory of Brigadier 
Bagnold of the internal mechanism of the breaking wave and <ove- 
tailed it into the results of full-scale experiments and observations 
of acknowledged authorities. By so doing, the expression (10) 
for the maximum total pressure of a breaking wave against an 
obstruction is given in terms which assist the engineer to prupor- 
tion the profile of a proposed breakwater. Hitherto the staivility 
of a wall has been considered from gravity considerations only 
without the attendant factors of wave form, foreshore and wall 
shape, excepting in an opinionative sort of way; hence the reat 
diversity of profiles of existing breakwaters protecting ports |\ing 
on the shores of the same sea. 

In conclusion, the Author would like to acknowledge the | ind 
interest and invaluable suggestions given by Dr. H. Chay, 
M.I.C.E., in the preparation of this paper and to the var ous 
engineers and authors on whose experience he has drawn. 
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American Association of Port Authorities 


Annual Convention 


At the Annual Convention of the American Association ot |’ort 
Authorities held in the late autumn in Chicago with Mr. R. T. 
Spangler, president, in the chair, a resolution was passed ur: ing | 
that the Senate of the United States disregard any pretended 
federal claim to tide, submerged and re-claimed lands; and another 
petitioned the Army, Navy, Maritime Commission, and other 
Federal agencies to return to their former owners all port facilities 
which had been acquired by the nation during the war by con- 
demnation proceedings and leases. The assembled delegates ured 
the Federal Surplus Property Board to adopt certain suggested 
regulations governing the disposal of harbour and port terminals 
to cities, municipalities and other public agencies. 

The United States members of the Association reiterated, 
resolution, their belief that it was contrary to public policy 
require the construction and operating plans of docks, whar 
and the like, to be submitted for approval to regional fed 
authorities; or to transfer or pave the way for the transfer 
river and harbour planning, construction or maintenance, fr 
the War Department to any other agency. 

Officers elected for the ensuing year were: Arthur Eldricg 
general manager of the Los Angeles Harbour Commissi: 
president; E. O. Jewell, general manager of the Board of C 
missioners of the Port of New Orleans, first vice-president; R 
Smith, chairman of the National Board of Harbour C 
missioners, Ottawa, Canada, second vice-president; H. 
Brockel, municipal port director, Board of Harbour C 
missioners, Milwaukee, Wis., third vice-president; and Tiley 
McChesney, secretary-treasurer, New Orleans. 








Fremantle Harbour Trust. 
Mr. L. L. Bateman has been appointed chairman of the 
Fremantle Harbour Trust Commissioners for 1946. 
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The Dock and Harbour Authorities’ 


Association 


Annual Meeting 


At the Annual General Meeting of the Dock and Harbour 
Authorities’ Association, held in London on February 20th, 
Sir Frederick J. West, C.B.E., Chairman of the Manchester Ship 
Canal and President of the Association, reviewed the present 
situ: tion as affecting the ports of the country in the following terms: 

Fe said that members of the Association would recall that last 
yea proposals on post war organisation were submitted to the 


‘ Government, but what effect they might have upon the Govern- 


mer't’s ultimate decision could not be foreseen. He thought it 
would be unwise for him to speculate on what the future might 
hol: for them, although he would like to make it clear that, in 
his opinion, the Association must not permit future possibilities 
to iterfere in any way with its watch over the affairs of the 
doc: and harbour authorities, and must continue their efforts to 
thei: mutual advantage. Nor must they, as port authorities, relax 
their efforts to ensure that they compete favourably in the inter- 
national field. 


Decasualisation for Dock Workers 


adical change which could be foreseen was provided for in 
the '\ock Workers (Regulation of Employment) Bill, which would 
shor:ly become law. It dealt with the decasualisation of dock 
labour on a permanent basis. He mentioned it because it had 
beer. proposed that the Association of Port Employers and other 
port authorities should become the legal employers of dock labour 
at their respective ports. In this connection it would be fair to 
add that the employers had for a long time desired to do away 
with the casual character of dock work. Efforts had been made 
by them in the past without success. The stumbling block had 
been the difficulty of changing over from casual employment with 
its many short-term advantages to the workers, though, one might 
say, penalties on the employers, to more permanent conditions. It 
was the earnest desire of both sides for an effective and equitable 
scherne of decasualisation. He thought they should face the fact 
that there would be difficulties in connection with labour traditions 
and habits of mind. 


Other Parliamentary Bills 


Dealing with National Insurance (Industrial Injuries) Bill, Sir 
Frederick said that while the principles were clear cut there would 
no doubt be much to be watched in its detailed application. Ex- 
changes of opinion were advisable as to the extent to which 
employers were now undertaking responsibilities which would be 
ultimately accepted by the State. 

Referring to the Acquisition of Land (Authorisation of Pro- 
cedure) Bill, he said that the Bill, as drafted, revoked all previous 
exemptions. After representations made to the Ministry by the 
Association and other interests, amendments had been secured 
which would limit the operation of the Bill to the compulsory pur- 
chase of land held by the statutory undertakers for ancillary pur- 
poses, that was to say, purposes other than the carrying on of the 
statutory undertaking. The intention of the Minister was now 
understood to be that the provisions of the Bill should apply only 
to land not required for the purpose of the undertaking as certified 
by the appropriate Ministry, the Ministry of War Transport in the 
case of dock and harbour undertakings, and then only subject to 
special Parliamentary procedure if the undertakers objected. 


War Damage 


Sir Frederick went on to refer to the problem of war damage, 
on which he remarked that discussions had continued between the 
Association and the Ministry of War Transport, and a working 
party composed mainly of accountants from the dock authorities 
was now engaged on working out a basis for the claims which, it 
was hoped, would be adequately met. Regarding the growth of 
the Association, Sir Frederick said it now accounted for at least 
90 per cent. of the tonnage dealt with in the United Kingdom. 
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Presentation to Parliamentary Solicitor 

At this stage of the proceedings an inscribed silver salver was 
presented to Mr. Walter Sedgwick, of Messrs. Rees & Freres, 
Parliamentary solicitor and legal adviser to the Association, who 
has retired. 

Executive Committee’s Report 

The Chairman of the Executive Committee, Colonel J. G. B. 
Beazley, of the Mersey Docks and Harbour Board, then 
submitted the Committee’s Report, and said that, as already 
stated by the President, 1945 had been a busy year and 
there were a number of important matters which were either undet 
consideration or which would have to be taken in hand in the 
current year. The Association was in such a strong position in 
regard to membership, and, he believed, reputation, that they 
hoped to meet any situation with advantage to the members. 

Regarding post-war organisation, the report showed that the 
Association's memorandum was duly submitted to the Ministry of 
War Transport, and copies were sent to various organisations. Th« 
committee, of course, paid careful attention to the statement by 
the Lord President of the Council in November on nationalisation 
in connection with docks and harbours. After full consideration 
they thought that, as the views of the members with regard to the 
post-war organisation of the industry had been so clearly stated 
and brought to the notice—they had been informed—of the 
Government, there was nothing more that could be done in that 
respect at present, although, of course, individual port authorities 
were going ahead with their own plans for development. 

On the subject of war damage a very comprehensive statement 
was circulated in August, which showed the action which had been 
taken to inform the Government of the special position of the 
undertakings of dock and harbour authorities, which were a special 
target for enemy attack throughout the war. The introduction of 
the promised legislation, although still deferred, was not likely to 
be very long delayed, but it was now intended that the intro 
duction of the Bill should be preceded by a settlement between the 
Government and the various Public Utility Groups, as to the 
amount of total damage and the basis of apportionment of the con- 
tributions. 

The Ministry of War Transport discussed the position with their 
representatives in October, and as a result the sub-committee of 
accountants, which had been busy in investigating the accounting 
problems involved in the preparation of claims for war damage, 
had been formed into a working party. The working party, which 
included accountants from the Ministry of War Transport and a 
Treasury representative, had been charged with the task of ascer- 
taining the total amount of war damage sustained by the 33 ports 
which had been designated as forming the Dock and Harbou 
Group, and making recommendations as to the basis of apportion 
ment of the contributions to be borne by the members of the 
group. The basis of pre-war Schedule D assessments would appeat 
to be the most appropriate. 

The committee, under the chairmanship of Mr. T. Haworth, 
chief accountant, Port of London Authority, had had a number 
of meetings, and with the help of information which they were at 
present obtaining from the ports, hoped to be in a position to sub 
mit recommendations at an early date. 

It was impossible to say until the promised Bill appeared what 
would be the position in connection with the payment of contri 
butions by a dock and harbour authority which had not been 
designated as one of the group. The docks of the railway mem 
bers of the Association were excluded from the docks group and 
would be included within the railways group. 


Wrecks Dispersal 


Regarding the removal and dispersal of wrecks and mines, he 
said that the Association’s memorandum circulated to members 
last March set out the position very clearly and showed that port 
authorities had no objection to taking responsibility for the mark- 
ing and removal of wrecks within their own limits, provided that 
where the wrecks were due to war conditions the cost should be 
borne nationally. 

With regard to wrecks outside the limits, the responsibility for 
marking and removing should not fall upon harbour authorities, 
and they felt very strongly that the question whether wrecks were 
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Dock & Harbour Authorities’ Association—continued 


in or near the approaches should not be interpreted under the 
Merchant Shipping Act in such a way as to place responsibility on 
port authorities for wrecks with which they could not be expected 
to deal. As to mines, whether British or enemy in origin, it was 
thought to be only equitable that they should be given a complete 
indemnity against damage directly arising from or consequential 
upon the explosion of such mines. 

Two meetings had been held at the Ministry of War Transport, 
attended by representatives of the Admiralty and Treasury, besides 
the Ministry’s officials, and as a result a detailed examination of 
the problem had been made by the Admiralty. They were press- 
ing that the Minister should receive a deputation to be led by the 
president, now that the results of the Admiralty investigation had 
been brought to notice. 


Decasualisation Bill 

The Bill to ensure greater regularity of employment for dock 
workers had now passed all its stages in both Houses and awaited 
Royal Assent. Its items were closely considered by the Parlia- 
mentary sub-committee, and a few points were raised with the 
Ministry of Labour and National Service. These were dealt with 
in the report. The negotiations with the trade unions were, of 
course, conducted by the National Association of Port Emplayers, 
who kept the executive fully apprised of the position, and, in fact 
the chairman, Sir Robert Letch, was good enough to attend one 
of their meetings to explain the position. 


Re-elections and Appointments 

After the report and accounts had been adopted, Sir Frederick 
J. West was re-elected president of the Association, as were the six 
retiring vice-presidents. Colonel Basil Nield, K.C., M.P., was 
re-elected parliamentary chairman. 

The appointment of the following to the Executive Committee 
was reported: Mr. J. K. McKendrick (North East Coast of Eng- 
land), Sir Douglas Ritchie (London District), Ald. A. W. S. 
Burgess (Bristol Channel), Sir Thomas A. L. Brocklebank (Liver- 
pool and North West District), Mr. Leslie Roberts (Manchester 
Ship Canal), Mr. William Cuthbert (West Coast of Scotland), 
Sir John H. Irvin (East Coast of Scotland), Mr. James Alexander 
(Northern Ireland), Lieut.-Colonel J. B. Hollwey (Eire), Ald. 
B. O. Davies (East Coast of England), Ald. T. Lewis, M.P. 
(South Coast of England), Sir James Milne (G.W.R.), and Sir 
Charles H. Newton (L.N.E.R.). 

(Owing to lack of space the Annual Report is unavoidably held 
over). 








New Liberian Seaport 


The Liberian and United States Governments are collaborating 
in the creation of a deep water harbour at Monrovia, on the West 
Coast of Africa, for which purpose a contract has been entered 
into between the authorities of the two countries. The following 
particulars are extracted from African World. 

The purpose of the contract is to provide at Monrovia a deep- 
water seaport suitable for the docking of commercial ocean-going 
vessels, together with shore facilities necessary to permit the 
carrying on of import and export traffic. The facilities consist of 
the installation, at a site selected on Bushrod Island, of a deep- 
water harbour by the construction of suitable stone breakwaters 
extending out into the Atlantic Ocean and by dredging a ship 
channel, turning basin and docking area to provide a minimum 
depth of draft of 30 feet below mean low water. The contract 
includes the providing of a quay wall 2,000 feet long, supported 
on precast concrete piles. Provision will be made on the quay 
for the future installation of a railroad track. In the filled-in area 
immediately behind the quay wall there will be constructed three 
warehouses, a suitable Administration building for the quartering 
of the operating personnel of the port, Port Director’s quarters, 
a power house to provide light and power to the various build- 
ings and dockside, fuel oil storage facilities, water supply system, 
and such other facilities as are necessary for the operation of the 
completed works. An access road, including a bridge across the 
Mesurado River, will be provided, extending from the capital 
city of Monrovia to the port. 
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Australian Notes 


(From our Correspondent). 

The Maritime Services Board of New South Wales, in giving 
the latest information regarding the Port of Sydney, states ‘hat 
the total area of the port is now 14,284 acres, or 22 square miles, 
with 188 miles of foreshore. About one-half has a depth of 3)-ft, 
or more at low water, ordinary spring tide, and the mean ronge 
of tides is 3-ft. 6-in. Entrance to the harbour is nearly a mile 
wide, and not less than 80-ft. deep, while between the entr:nce 
and the harbour proper, a distance of 4 miles, there are ‘wo 
channels, each with a width of 700-ft. and a depth of 40-ft. at ow 
tide. Excluding ferry wharves and jetties used for pri\ate 
purposes, there are 68,103-ft. of wharfage controlled by the M uri- 
time Services Board, and 9,928-ft. of commercial whari :ge 
privately owned. Total capital debt of the Port of Sydiney sta ids 
at £11,201,402. 

Australian labour troubles are extremely difficult at the mom ut, 
with the Commonwealth faced with one of the greatest indus‘ ial 
upheavals in its history. On the Sydney wharves, labour 
shortages, for one reason and another, have ranged for some t me 
between 1,000 and 2,000 men a day, and, at some peak shipy ing 
periods, have even exceeded the 2,000 mark. As a faster ate 
of handling cargoes would greatly reduce these figures, shipp ng 
authorities are to negotiate with the Waterside Workers’ Fed. ra- 
tion in an effort to devise a scheme under which payment weuld 
be by results. 

Shippers are concerned at the steep decline in the handing 
rate. The Federation Secretary (Mr. J. Healy) favours a sche ne 
whereby as the tonnage per gang hour increases, so will ‘he 
hourly rate payable. 

The Minister for the Navy (Mr. Makin), in a recent speecl: at 
Canberra, said that the development of operations in the Pacific 
created an unprecedented demand for ship repairs in all Aus'ra- 
lian ports. Ship-repairing facilities were greatly increased during 
the war by the construction at Brisbane and Sydney of grav ng 
docks much larger than had hitherto existed anywhere in ‘he 
Commonwealth. Figures given by Mr. Makin show that during 
the last three years of war, 11,297 ships, with a total gross tonnage 
of 48,343,971, had received extensive repairs. Ships dry-docked 
totalled 1,594, of 5,427,087 gross tons. 





New Zealand Port Development 


Project for New Deep-water Port 





Two ports in North Island, New Zealand, are competing ‘or 
adoption as a site for the development of a future deep-water 
port. These are Whangarei and Opua. Their relative claims «re 
discussed in a report submitted in October last to the Whangarei 
Harbour Board by its engineer, Mr. W. M. Fraser. 

Mr. Fraser said that up to 1942, ships with a draft of up to 
24 feet had used Opua. Below the channel where the harbour 
widened between Paihia and Russell, the water shoaled for about 
70 chains to a minimum low water depth in the fairway of 19 feet. 
From investigations made, he was convinced that the deepening 
of the fairway over this shoal bank was impracticable. At Opua 
itself there was practically no level space for building. 

Dealing with the Whangarei Harbour, Mr. Fraser said that 
with the exception of a bank of compacted shell and clay about 
seven chains in width, lying across the main channel opposite 
Parua Bay and covered at low tides by 16 feet of water, the har- 
bour fairway carried a minimum depth of 21 feet to a point above 
Onerahi, where berthage for deep draft vessels could be provided 
easily. From this point to the Railway Wharf, a distance o! a 
little over a mile, the depth was 16 feet, with a rise of tide of from 
eight to nine feet. 

Hundreds of acres of level land fronted the harbour, .and jro- 
vision could be made for an airfield bordering the port. 

Geographically Opua was closer to the four northern coun’ ¢s, 
which carried livestock aggregating 480,000, while the Whang rel 
Harbour lay centrally for the counties of Otamatea, Hobson °nd 
Whangarei, with 736,408 livestock, the great number of which 
were railed to Auckland for killing, freezing, storage and exp ‘tt. 
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Leith Dock Commission 


Proposed Port Improvements 


At a Board Meeting of the Leith Dock Commission on 12th 


February, Mr. T. A. S, Fortune, General Manager, made the 


following recommendation in regard to the Improvement of Facili- 
ties at the Edinburgh Dock:— 

His Report stated that the volume of trade which may be 
anticipated to pass through the ports of this country is not expected 
to exceed, and some authorities are of opinion that it may not 
reach, that of pre-war years. Extravagant plans of port extension 
and the consequent expenditure of capital is, therefore, not justified 
and May prove economically unsound. 

What is, however, of consequence to port authorities at a time 
when ships and labour are so costly and the export of goods so 
vital to the well-being of this country, is that the facilities for the 
expeditious handling of cargoes and the quick turn-round of 
vessels must be of maximum efficiency. 

Other considerations that must be taken into account to-day 
are that ships should be subjected to the minimum of shifts while 
in dock and that minor repairs, which can be carried out while 
discharge or loading is being proceeded with, should be under- 
taken at the same berth. 

The above considerations call for the provision at all berths of 
movable cargo handling cranes; electric power to take the whole 
load of the vessel both for lighting, heating and, if necessary, ship’s 
winches; and electric power for welding and other repair work. 

A survey of the various docks shows that an outstanding case 
at Leith is the south quay of the Edinburgh Dock, 1,500-ft. in 
length, where the quay is so narrow that no quay cranes can 
operate, thus restricting the full use of what is otherwise a fine and 
accessible quay. 

As the work involved is costly, it is presented in three separate 
estimates, so that, if desired, it may be carried out in three 


instalments. The estimates are as follows:— £ 
Edinburgh Dock, South Quay, East... ; sie 77,400 
$ a “ ,, Centre igs ss 48,200 
- »» 99 ,, West ae ae 63,800 
£189,400 


To these figures must be added the cost of work that would be 
done at the same time, but which should be allocated to 


“ Deferred Maintenance.”’ £ 
Edinburgh Dock, South Quay, East ... ae pa 10,000 
ss eS 56 ,, Centre pars 7,700 
i - re " West = ee 8,000 
£25,700 





The estimate for the South Quay (East) in the first instalment 
allows for the following: 


New Works, £77,400. 

(a) Demolition of Quayside Portion of Nos. 5 and 6 Sheds. 

(b) Re-building a small span shed for the quayside portion 
of Nos. 5 and 6 Sheds. 

(c) Provision of four new electric quayside cranes, one to lift 
6 tons and three to lift 3 tons. 

(d) The provision of two railway sidings at the quay. 

(e) Providing seven new electric capstans. 

(f) Full electrical facilities, including a small new sub- 
station, and the placing of two electrical supply points 
(A.C. and D.C.) at the quayside. 

Sixty per cent. of the cost electrifying the south side of 
the Edinburgh Dock is borne by this estimate. 


Deferred Maintenance, £10,000. 

This sum allows for the renewal of a portion of the railway 
track, a portion of the causeway, and a sum for re- 
slating the back bay of Nos. 5 and 6 Sheds. 

The Commissioners adopted the Report and gave instructions 
= first part of the scheme to be carried out at a cost of 

400. 


Port of Sunderland 


Development Plans 


At the request of the Ministry of War Transport the River Wear 
Commissioners have drawn up a programme of capital and main 
tenance expenditure covering the three years 1946 to 1948. 

The first part of the programme, relating to the year 1946, has 
been submitted to the Ministry. It provides for an expenditure of 
£99,200 on maintenance, £15,500 on war damage repairs, £67,937 
on four development schemes to be completed in 1946, and 
£220,500 on six schemes to be started but not completed in 1946 
—a total of £403,137. A further expenditure of £423,330 will be 
necessary to complete the six schemes last mentioned. 

Some of the ten development schemes are indicated on a plan 
published with an article on the Port of Sunderland which appeared 
in the October, 1945 issue of The Dock and Harbour Authority 
The ten schemes are as follows: 


Total Estimated 
estimated expenditure 
expenditure in 194 
1. Reclamation of 4 acres at the South Outlet, £ £ 
South Docks 13,000 13,000 
2. New railway connection between South Docks 
and the L. & N.E. Railway 14,300 14.300 
3. Sea walls and land protection at New South Piet 14,137 14,137 
4. Re-siting of Leith Whari to position of the old 
No. 30 Coal Staith 26,500 26,500 
5. Reclamation of 12 acres at Hendon 141,630 60,000 
6. Widening and Deepening the Junction between 
the Hudson and Hendon Docks 170.000 87.000 
7. Improvement of East side of Hendon Dock, in 
volving improvements at East Quay, Hudson 
Dock 54.700 32.500 
8. Deepening of Harbour Entrance to give 25 leet 
at L.W.O.S.T. 95,500 8,000 
9. Removal of “Folly End” in the River 97,000 30,000 
10. Widening of river near Wearmouth Bridge ... 85,000 3,000 


£711,767 £288,437 


Whilst final decisions have yet to be taken regarding most of 
these schemes, work on the reclamation of four acres at the South 
Outlet has already been started and will be carried to completion, 
and at their February Board Meeting the Commissioners instructed 
their Engineer to proceed with the deepening of the Harbour En 
trance during 1946. 

Further consideration is to be given to the programme to be 
submitted to the Ministry of War Transport for the years 1947 and 
1948, when, no doubt, the other schemes indicated on the plan 
referred to will be taken into account. If they were all included, 
the Commissioners’ three-years programme would cover work on 
15 schemes involving a total capital expenditure of £3,254,767, a 
large part of which would not, however, be spent until after 1948 
In addition, the Sunderland Corporation have under contempla 
tion an extension of their deep-water quay in the River Wear 
which, with cranes, railways, a cold store and the setting back of 
the oil installation at the existing quay, would cost £393,000 





New General Cargo Berth at Swansea Docks. 


One of the first of the Great Western Railway improvement 
plans for the South Wales Ports has been brought into being by 
the re-equipment of a general cargo berth at King’s Dock, Swansea 
Six new 3-ton electric cranes have recently been provided at a cost 
of nearly £40,000, and with the two modern 6-ton cranes already 
installed, the berth is well provided with quayside cranes, capable 
of catering for all normal classes of general cargo traffic. 

The berth is 820-ft. long; has excellent rail and road facilities 
alongside ship, and the adjacent warehouse has a floor space of 
133,429 sq. ft., whilst nearby, there is ample parking space for 
road vehicles. 

Previously the equipment consisted of comparatively short-jib 
hydraulic cranes, all of which, now that the new battery is ready 
for use, have been transferred to other parts of the dock where 
they will continue to do useful work augmenting the existing 
cranage strength for dealing with continental and other smaller 
types of shipping tonnage. 
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Warehouses and Transit Sheds at Ports 





With Special Reference to Experience gained during 
50 years in the Port of Copenhagen 


$y H. FUGL-MEYER, M. Danish LC.E. 
(Director of the Free Port of Copenhagen) 


(Concluded from page 242) 


Adaptation to Free Port of Copenhagen 


On Graph 4 the traffic of the Free Port of Copenhagen is 
shown as it used to be in a “‘ normal ”’ year. 

A well equipped quay should be able to handle about 400 tons 
of sundry goods per linear foot, and in the Free Port the largest 
ships which as a rule visit the wharves are about 400-ft. in length, 
discharging a maximum of 4,000 tons of goods, corresponding to 
10 tons per linear ft. 

















Quay Cranes (Portal type) 


According to the graph and the above-mentioned quantities of 
goods, the sheds should be large enough to contain the following 
quantities of goods per ft. of quay. 

Goods from discharging ship, 63% of 10 tons ... 6.3 tons 
Goods remaining from previous ship, 30% of 


6.3 tons bag ae ‘i mee iss ie ss 
Permanent storage from earlier traffic, 9% of 

400 tons ‘ 36.0 ,, 
Total tonnage to be accommodated 44.2 tons 


If it is figured that each sq. ft. of floor can accommodate 0.085 
ton, the width of the shed will be 520-ft., corresponding to a 
four-storied shed about 130-ft. wide, as indicated on Plan I, Fig. 2 
(vide February issue). 

The size of shed has here been calculated under the assumption 
that a quay necessarily should be utilised to its utmost extent, 
but it remains to be found out if it is not more economical to build 
cheaper and smaller sheds, and thereby spread the traffic over a 
longer stretch of quay. If quay construction is cheap and shed 
construction expensive, it will undoubtedly be wise to have longer 
quays and lower sheds. 

In the Free Port of Copenhagen the matter can be elucidated 
by the following table, presuming that: 

(1) A 4-decked shed with 520 sq. ft. of floor space per linear 

ft. of quay is required in order to deal with a 100% con- 
centrated traffic. 


25% of the quay length must be reserved for trafficated 
roads as well as open spaces between the sheds. 


(2) 
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(3) The prices are based on pre-war values, the sheds being 

constructed of reinforced concrete of the type shown op 

Plan I, Fig. 2 (the 2 and 1-decked shed have no basement 

storey). A wooden single storey transit shed is taken into 
account as an alternative. 

The table indicates that from an economical point of view it 

makes no difference whether. the sheds are 3 or 4-decked; the 4% 




































































Unit Single S if 
Unit] Cost 4 Decked 3 Decked 2 Decked Storey St 
Wood Corcrete | 
£is £ 8 £ e Fy s z 8 ] z=) el 
Quay wall, | 
filling & 119}100] 0/1.25]125] 0]1.621162| 0/2. 38/238] O/4.90]490] Oo} 4.90] 9 
excavation ft 
1 Storey sq 5 520 |130] 0 
Wooden Shed ft 
j 
Concrete: } 
The upper 8Q | 
storey ft 71120 42] 0/165 571151256 89/12 520) 1 0} 
The other 6q 
stories ft 10}400 {200} 0/355 1177/10/264 [132] O | 
Foundation 44] 0 36] O 30} 0 
Quay Cranes 150; 0 150]; O 150}-0 150) 0 | 
Street and lin 
Rails ft] 16] 0/1.25] 20] 0441.62] 25/18/2.38] 38] 214.90] 78) 814.90) 73! 8 
5877 0 60O9T 5 677114 S4ST & ; -{ 5} 
Cost in Proportion a 
to a 4 Decked Shed 100 & 104 & 116 & 146 & 4 : $| 
difference is too small to be taken into consideration. If there is 


ample space on the spot for wharf construction, and it may be 
convenient to berth smaller craft waiting for cargo to or from ocean 
steamers, the 3-decked system may be preferable. The 2-decked 
shed is expensive and it tends to enlarge the internal transporting 
distances in the port. One-storied sheds must be discarded if the 
sheds are to be used for storage, on account of the cost and also 
on account of the unnecessary long distances within the harbour 
area, which will add to the cost of administration and transport. 
On account of the wharf construction in some places in the Free 
Port, the width of the buildings is limited, and it is desirable to 
utilise the quay extensively. 
the sheds 4-decked. In such case, the classical stair shap 
be inconvenient, as the upper “‘ steps ”’ 
GOODS MOVEMENT IN THE 
FREE PORT OF COPENHACEN 


vill 


ce 





GOODS ENTERED. 
400 % 


| 


~ 


ENTERING THE PORT 








































































































} 
c “a ae 
2 BY MEANS OF SHIP OD APART O x} 
9 ° p> S < b- | | 
~% % a * al < 

| . = 
3 WILL BE RECEIVED pine photo’ ad Uae! | 
AS FOLLOWS 4 PACE] & 3 =| | 
Agr LJ 

L l = 

SHORT TERM] [2WEEKS [5 2 ne 

4 STORAGE HSs] | 5 

CLASSIFICATION | STORAGE | |STORAGE SO] | a: 

; oO 

| . oa Zz 
l | | 
survmncey _—faue] [,woronor, | x [) 8.1] 
MEANS OF 22% - VE Ss aa 

| I | 
GOODS LEAVING 
AQOO % 
Graph 4 


from the quay that the cranes required would be unnecessarily 
large. If level-luffing cranes are used, the step system could be 
made parallel to the quay, as shown on Plan I, Fig. 12, and on 
Plan III, showing the quay elevation of the same shed. This 
large shed is the first in a line of sheds to be erected at the North 
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Sheds at Ports 


Warehouses and Transit 


continued 
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Traffic in the East Basin, Port of Copenhagen 


Whart of Kronlébsbassinet in the Free Port of Copenhagen. Seven 
level-luffing cranes, each able to handle 3 tons at the lift, are to 
be placed in front of the shed. The building will have a floor 
space of 180,000 sq. ft. At the rear, where delivery to railway 
and road traffic takes place, there are 4 lifts, 4 spiral shutes and 
2 conveyors bringing goods from the cellar up to the tracks. In 
the basement, there will be a cooling system for the preservation 
of fruit. 

Warehouse 47 is the first to be erected. The construction is only 
waiting for the obtainment of building material. 





The Free Port has no plans as to new piers, as experience 
proves that it is more important to concentrate the traffic and 
shorten the internal traffic lines in a port than to diffuse it over a 
large territory. The primary problem for a port engineer is, 
therefore, to find the ideal combination of quay, transit sheds and 
cranes. 

rhe Free Port of Copenhagen, with its three granaries, its cold 
storage and 2,000,000 sq. ft. of warehousing area, is ready to 
receive its shipping once again, and thus be one of the channels 
through which new life should pour into a war wearied world. 


ee 





Correspondence 


To the Editor of “The Dock and Harbour Authority.” 
Dear Sir,— 
Port of Copenhagen 

To guard against misunderstanding by {the general reader, 
may I suggest that the description ‘‘ Copenhagen Free Port ”’ 
or ‘‘ Free Port of Copenhagen,’’ as used in Mr. Fugl-Meyer’s 
interesting article, is apt to give a wrong impression unintention- 
ally unless understood as an abbreviation of ‘‘ Free Port Area 
in the Port of Copenhagen.’’ It is not the whole of the Port. 
When I was there in 1921 and when in 1934 I contributed to 


your Journal (in issues of March and April, 1934) an article 
describing the whole port, the Free Port was only a fraction of 
the whole, as distinct from the Naval Harbour and the coin- 
mercial 
Harbours. 


the 


port, comprising the Outer, Inner and Southern 
This appears still to be the case and a comparison of 
maps published then and now will show that the present article 


deals with the Free Port only, which is less than a quarter of 
the whole, Yours faithfully, 
49 Harlech Road, A. T. BEST, M.Inst.C.1] 


Southgate, N.14. 


We do not think that there is anything in Mr. Fugl-Meyer’s article 
to convey the impression that the “Free Port” constitutes the whole 
of the Port of Copenhagen. The “Free Port” is described as dating 
irom 1894, when it was “ created.” Obviously, the Port of Copenhagen 


is older by many centuries.—Editor.] 








Aberdeen Harbour Improvements. 


The Aberdeen Harbour Board Works Committee has recom- 
mended to the Board the acceptance of two contracts in connection 
with the five-year plan of development at an estimated cost of 
£500,000. These contracts are the deep-water berth at Matthews 
Quay, at an estimated cost of £98,000, and of the coaling installa- 
tion at £90,000. 
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Lock Manifold Experiments 





By 


EDWARD SOUCEK, Assoc.M.Am.Soc.C.E. and 


E. W. ZELNICK, Jun., M.Am.Soc.C.E. 


(Concluded from page 218) 


Test Procedure.—For each port, intake and discharge tests 
were made with effective heads, previously defined, ranging from 
0.3 to 3.0 ft. In addition to the variations in head, the conduit 
discharges were varied from zero to 2.5 cu. ft, per sec. down- 
stream from the port. 
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Fia. 6.—Port Caaracrenistics, Ports I ro VI, Inciusive 


The hydraulic gradient in the culvert, the level in the tank, 
and the pressures in the port were obtained by reading forty-five 
manometers ten times during the course of each test and aver- 
aging the results for each manometer. In discharge port tests. 


* Reproduced by permission from Proceedings of American Society 
of Civil Engineers, October, 1944. 


















































discharge measurements for the port and the culvert were made 
at the beginning of each test, during the test, and at the conclusion 
of the test. For the intake port tests, discharge measurements 
were made only at the beginning and at the end of each test, since 
the port discharge had to be diverted for measurement, thus dis. 
turbing the test conditions. 

Several tests were made at various times to determine and 
check the roughness of the pyralin conduit. With undisturbed 
tlow, friction slopes could be approximated closely by using an 
n of 0.009 in Manning’s formula. 

Analysis.—It proved possible to reduce the data, along the 
lines suggested under ‘‘ Theoretical Considerations,’’ to four 
characteristic curves for each port. Fig. 6 shows the character- 
istic curves for Ports I to VI, inclusive. To save space, these 
curves are shown to a very small scale and observation points are 
omitted. The complete data for Ports I to VII, to be used by 
interested investigators in plotting the complete set, are filed 
with the Engineering Societies Library. Fig. 7 shows the 
characteristic curves for Port VII to a larger scale with observa- 
tions indicated. The curves for Port VII are indicative of the 
agreement between curves and observation points for Ports 1 to 
VI, inclusive. Since each observation point represents a ratio ot 
two observed quantities—some of which are very small— 
considerable ‘‘ scatter ’’’ is to be expected. 

This method of analysis was adopted for a number of reasons. 
The tentative nature of the theory did not justify a complex 
treatment. The relative pressure changes and discharge co 
efficients showed no significant dependence upon variables other 
than P, and P,;, The time available for testing was limited; the 
need for tangible results great. The amount of data required 
for the method of analysis adopted was relatively small. The 
range of conditions under which lock manifolds operate makes 
certain compromises in design inevitable. 
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Lock Manifold Experiments—continued 
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real precision nearly impossible to attain. The dimensionless 
treatment makes it possible to solve many problems by propor- 
tion and simplifies model-prototype ratios. Finally, and most 
important, there is a reasonable physical basis for the relations 
used. Similar flow patterns and, therefore, similar relations be- 
tween physical quantities might be expected to prevail at given 
values of P, and P,; for a particular port, regardless of the 
absolute magnitude of the quantities involved. 

The port discharge is a factor that occurs to the first power in 
both co-ordinates of the co-efficient curves. Therefore, some 
other combination of variables, omitting the port discharge as a 
factor, could have been used. This apparent simplification did 
not prove advantageous so the more significant combinations were 
retained. 

Discussion of Results——The limitations of the apparatus mad: 
it impossible to obtain large values of AZ simultaneously with 
large values of Por P.. Only the farthest downstream port in 
a discharge manifold and the farthest upstream port in an intake 
manifold have values of P , and P respectively, exceeding about 
0.5. The pressure in the closed end is not required in analysis. 
It was not justifiable, therefore, to build the apparatus so as to 
reduce observational error in the pressure change when P,orP, 
exceeded about 0.5. The observed values in the unreliable 
range are only a few hundredths of a foot in magnitude and large 
percentage errors are inevitable. The use of ratios in the graphs 
does not show the absolute magnitude of the pressure changes 
and, when the pressure change itself is small, a very small obser- 
vational error produces a large effect on the relative pressure 
change. For this reason, the pressure-change curves are not 
considered to be established beyond P,and P, exceeding 0.6. 
However, the data filed with the Engineering Societies Library 
show the observations beyond the range of the curves. 

The rounded ports, particularly the smaller sizes, exhibit a 
discontinuity in the relations between C , and P,- The largest 


Tounded port (Port IV) probably has a similar but minor dis- 
continuity at a value of P, equal to about 0.75. From observation 


of dye streams, the discontinuity is believed to mark the value of 
P, at which a change in the character of the flow through the 


discharge port occurs. An eddy which existed along the upstream 


side of the port for values of P, less than that corresponding to 
the discontinuity was not evident for higher values. Tests in the 
vicinity of the discontinuity were difficult to establish and con 
ditions tended to be unstable. Fortunately, the magnitude of thé 
break in the relation was not sufficient to produce serious errot 
in the calculations. 

With the exceptions to which attention has been called, the 
characteristics of the data are fairly consistent and regular 
Although the tests are evenly divided between effective heads of 
0.3, 0.6, 1.0, 1.5, 2.0, 2.5, and 3.0 ft., the data for each port 
were found to be represented with fair accuracy by the dimension- 
less curves. The effect of rounded port entrances is evident and 
as expected. The effect of port size or, by inference, port area 
to culvert area ratio is reasonably well established over a large 
range and probably can be extrapolated somewhat. 

Limitations.—Before explaining the application of the data to 
manifold calculations, it seems desirable to call attention speci- 
fically to certain limitations. All characteristic curves for the 
seven ports are based on single port observations. Approach con- 
ditions were normal for a smooth conduit. Downstream from the 
port, the velocity distribution was irregular. Although the pres- 
sure change was abrupt, as shown by the typical gradients of 
Fig. 2, the velocity distribution remains irregular for some distance 
downstream from a port. The slope of the hydraulic gradient 
was found, in the single port tests, to reach a value which was 
normal for the mean velocity within a very short distance from 
the port. This condition does not necessarily indicate a normal 
velocity distribution. A gradual reduction in the velocity head 
co-efficient might obscure a tendency toward a greater than nor- 
mal slope produced by the abnormal flow pattern. Although it 
is frequently assumed that the excess energy due to a distorted 
velocity distribution is not recoverable, the implication of a nor- 
mal friction slope cannot be accepted without reservations. 
Accordingly, although it is believed that the observed pressure 
changes correctly represent the displacement between upstream 
and downstream gradients for values of Pp, and P , below about 
0.5, it is not claimed that the disturbed flow pattern may not 
affect the performance of an adjacent port. On the other hana, 
the relatively small rate of change in discharge co-efficient with 
P , or P. indicates that the effect of velocity distribution upon 
port discharges will not be large. 














































It has been observed that some discharge may occur through a 
port when the head, as defined, is negative. Negative heads 
could have been avoided by introducing a velocity head term 
into the effective head and this may ultimately prove to be the 
best solution. The discharges accompanying negative heads, as 
here_n defined, tend to be irregular and of small magnitude. In 
general, it is felt that this condition can and should be avoided 
in design. for very low values of Pp, and P,, however—below 
the range covered by the tests—the method of analysis would 
cause the co-efficient curves to rise rapidly as the zero value of 
P, oF ft is approached. The curve of discharge co-efficients 
should not be extrapolated to low values of P, or P, 

Ihe data are based on tests of ports of particular sizes, shapes, 
and lengths—attached to a conduit of a particular size and shape. 
In view of the absence of data on other shapes and sizes, it is 
likely that some extrapolation from these tests will be attempted. 
If done carefully, such extrapolation should give better results 
than a guess or empirical rule. Strictly, however, the results are 
applicable only to geometrically similar designs. Any other 
application should be made with the realization that substantial 
errors are possible. 

Application.—The design of a manifold is an indirect process. 
Characteristic curves for the ports used must be established by 
single port tests or otherwise. A manifold is assumed anu 
analyzed. If the result is unsatisfactory, the design must be 
modified. This procedure is repeated until the required relations 
are obtained. Only the analysis of a manifold with a series of 
identical ports will be considered. Other applications are obvious. 

Assume a discharging manifold. The farthest downstream 
port has a value of P , equal to unity. Any convenient discharge 
through this port may be assumed and the head calculated, the 
value of C , being known. The friction loss to the next port can 
be calculated, since the discharge is known, and added to the 
previously determined head, the result being the head immedi- 
ately downstream from the next port. The discharge through 
the second port from the downstream end is then assumed and 
the heads upstream and downstream are calculated, P, being 
determinable for any assumed discharge. Only one discharge 
can be found which is consistent with the established discharge 
through the end port and the resulting gradient. The calculation 
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proceeds up the manifold by trial until the farthest upstream port 
is passed. Since friction losses may be considered to vary with 
the square of the mean velocity, the distribution of the total dis- 
charge is the same, regardless of the port discharge originally 
assumed. Accordingly, the calculation made for one discharge 
may be adjusted to any other head or discharge by the following 
rules: (1) All heads vary in proportion to the over-all head 
applied to the manifold; and (2) all discharges and velocities 
vary as the square root of the applied head. An example of 
this adjustment is shown under “‘ Verification Tests.’’ 
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Lock Manifold Experiments—continued 
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If the calculation indicates a negative head upstream from any 
port, the method fails. However, this result indicates that the 
port area is too great for good distribution. This may be cor. ts © 
rected by reducing the size, number, or efficiency of the ports or 
by increasing the size of the conduit. The choice between thes: Min Fis 
adjustments is governed by the desired relation between the justed 
applied head and the corresponding discharge and by the re. MB value. 
quired distribution. Methods of adjusting the distribution o} 
discharge along the length of the maiifold by varied port size or §—H,.- 
spacing are obvious. 
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For an intake manifold, the procedure is similar to that which [as al! 
has been explained. The calculations begin with the port at the [| comp: 
upstream end of the manifold and proceed downstream. charge 
It is possible to make the calculation without assigning a } the d 
numerical value to the port discharges but this method has noi 
been found advantageous. Examples of the calculations are pre- | 
sented under “‘ Verification Tests.’’ Phe 
‘ . to the 
Verification Tests The 1 
Apparatus, Tests, and Procedure.—The apparatus used for the § gener: 
verification tests is shown in Fig. 5. Ports type VII were con- fsingl 
nected to the conduit at five points at a 20-in. spacing, each port fa reas 
leading to a separate tank. The water levels in the tanks were f told | 
equalized by adjustment of slide valves for discharge tests and f fo its 
by regulating the inflow for intake tests. A small 90° V-notch 
weir was used to measure port discharges. For the intake tests, | 
each port was supplied by a 3-in. swing pipe connected to2f} 
6-in. auxiliary line. The test procedure was substantially as as Ch 
described for the single port tests. Divisi 
Results.—Figs. 8 and 9 show typical ¢omparisons of exper- f ‘test 
mental pressures and discharges with calculated values. The ff ‘teint 
basis of comparison is a common energy gtadient 20-in. upstream P. S. 
trom the farthest upstream port—for the discharge manifold— ff of the 
and 20-in. downstream from the farthest downstream port for the lation: 
intake manifold. The number of significant figures used in the The 
tabular calculations is not justified by the nature of the data and i. B 
is used merely to illustrate better the method of making friction Kram 
adjustments. Table 2 shows the calculations for the discharge m- 
Assoc 
TABLE 2.—Typicaut CatcuLaTions, DiscHARGE MANIFOLD | in chi 
. aZ , 
- Qs Qs rap Pe | (Vu? |] OZ Ca Ha Hy | Het Hy) He+ate fh A Mii 
20 | 
} Imt 
— Ww) (2) _@B)_ (4) (5) (6) (7) (8) (9) (10) a Catha 
5 | 0.000 | 0.500 | 0.500 | 1.000] .... | .... | 1.032 | 2.086 | 0.004 | 2.090 Lloyd 
4 0.500 | 0.509 | 1.009 | 0.505 | 0.568 | 0.143 | 1.090 | 1.947 | 0.016 1.963 2.090 ye 
3 | 1.009 | 0.444 | 1.453 | 0.305 | 0.455 | 0.238 | 1.010 | 1.718 | 0.033 | 1.751 956 lengtt 
2 1.453 | 0.377 | 1.830 | 0.206 | 0.330 | 0.274 | 0.923 | 1.481 | 0.053 1.534 90 
1 | 1.830 | 0.326 | 2.156 | 0.151 | 0.251 | 0.289 | 0.871 | 1.247 | .... 1.536 along 
ae 
¢ When the value in Col. 11 of amy’ row substantially corresponds with the value in the pre ng row my 
the assumed discharges are verified. tons, 
=F in the 
manifold, based on a port discharge of 0.5 cu. ft. per sec. for —_ 
the farthest downstream port. The energy head calculated for ~y 
coal « 
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Lock Manifold Experiments—continued 
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hat the ‘ (1 Pi 
be cor. this case— HW, 4+ —— +H _—was 1.25 + 1.15 + 0.07 2.47 ft 
orts or 2¢ 
n thes Hin Figs. 8 (a) and 9 (az), the tabulated results have been ad- 
on the Mjusted to an energy head of 3.95 ft., which is the experimental 
the re. [Bvalue. For the intake manifold the computed energy head 
tion of (V_)* 
size or @—H, — + H/—was 1.43 — 0.66 + 0.04 = 0.80. As before, 
2¢ 
—____. Brigs. 8 (b) and 9 (b) show the tabulated results adjusted to an 
EAM energy head of 0.78 ft., to agree with the experimental value. 
OR 
‘OL TABLE 3.—TypicaL Catcuuations, INTAKE MANIFOLD 
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| 20 
= 1 (2) (3) (4) (5S) (6) (7) (8) (9) (10) (11) 
0000 | 0.250 | 0.250 | 1.000 .... | 1.080 | 0.479 | 0.001 | 0480 | .... _ 
4 x” 0.283 0.533 0.531 1.580 0.107 1.102 0.588 | 0.005 0.593 0.481 
~ $3 0.317 0.850 0.373 0.870 0.156 1.095 0.748 0.011 0.759 0.592 
4 0.850 0.362 1.212 0.299 0.685 0.250 1.078 1.008 0.023 1.031 0.758 
} 1.212 | 0.418 1.630 | 0.256 | 0.600 | 0.394 1.046 1.427 ; ae 1.033 
— CE si 
When the value in Col. 11 of any row substantially corresponds with the value in the preceding row 
bk assured discharges are verified. 
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For this case, Table 3 contains the corresponding computations, 
starting with a discharge of 0.25 cu. ft. per sec. for the extreme 
upstream port. Since the theory indicates constant distribution 
of total discharge between the ports for any applied head and, 
as al] experiments confirmed this result, tests at other heads are 
compared with calculated values only on the basis of total dis 
charges and energy heads. These comparisons are shown, for 
the discharge and intake manifolds, in Fig. 10. 





Conclusion 

rhe tests indicate that the application of single port test data 
to the design of manifolds for lock hydraulic systems is feasible 
The use of dimensionless characteristic curves is a convenient 
generalization which expedites the analysis and application of 
jsingle port test data. The theory presented appears to provide 
a reasonably correct basis for the analysis of problems in mani- 
jtold hydraulics; its imperfections and its merits are due largely 
fo its simplicity. 
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A Minor Brazilian Port 


Imbituba is a small Brazilian port in the province of Santa 
Catharina, which, according to information recently published in 
Lloyd’s List, is well provided with craneage facilities. To a 
length of 100 metres of quayage, with 6 metres depth of water 
alongside, there are 12 cranes: four of them a little over a ton 
In capacity, two of 2} tons, three of 5 tons, and one each of 10 
tons, 15 tons and 20 tons. These cranes apparently were utilised 
in the construction of the quay and of a breakwater. The port is 
sheltered from east and north-easterly winds, and the shipping 
berths are protected from winds from any quarter. There is a 
coal depét with a capacity of 3,000 tons. 
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Great Western Railway Ports 


Proposed Developments in South Wales 


During a visit to South Wales in January, Lord Portal, chair- 
man of the Great Western Railway Company, addressed a gather- 
ing of civic and industrial leaders at Cardiff and in the course 
ot his remarks made allusion to impending improvements about 
to be undertaken at the South Wales Ports. 

On the question of port facilities Lord Portal stated that repre- 
sentations had been made for the provision of modern dry-docks 
at all the major ports, but it was felt that in this respect the com- 
pany should be guided by the proposals made by the shipowners 
and ship repairers’ associations as representing the users of the 
South Wales ports as a whole. These associations had suggested 
that up-to-date facilities should be provided at both Cardiff and 
Barry. 

As a first step they had decided to widen the existing entran 
and centre caisson of their commercial drydock at Barry to a 
width of 80-ft. and to consider the desirability of providing 
improved repair facilities at Cardiff docks at a later date in thx 
light of future experience. 

It was also proposed, in collaboration with the ship repairin 
interests, to allocate berths at each port solely for ship repair work 
and to provide oil-separating barges, and possibly sea-water bal- 
lasting facilities, at the major ports. 

Prior to the war some 5,000,000 to 6,000,000 tons of merchan 
dise traffic was imported and exported through the South Wak 
docks and to assist the efforts being made to develop the export 
trade they proposed to provide new, modern and fully-equipped 
transit sheds at Cardiff and Newport and additional appliances 
at the sheds at Barry. 

Another scheme was to deepen and widen the junction passage 
between the north and south docks at Newport and to provide new 
slipways at Newport for repairing and housing lock gates in ordet 
to minimise delays when repairs had to be carried out. 

Other dock improvements included the provision of extensive 
new sidings on the foreshore at Cardiff to enable mining and sawn 
timber to be stacked. 

In connection with the normal renewal programme they were 
going to replace the present steam-driven impounding and 
hydraulic pressure pumps at Cardiff docks by electrically-driven 
pumps and to modernise the crane equipment at the Queen 
Alexandra and Roath docks. Similarly at Newport they would 
install new electrically-driven impounding pumps and modernis« 
the pumping plants at the south and north end power stations. 


Port of Swansea 


In the course of a subsequent speech at Swansea Lord Portal 
said that the additional facilities and equipment provided by the 
company at the docks during the war period would be retained 
and, in addition, they proposed to incur considerable expendi 
ture in electrifying the existing steam hydraulic plant and in 
providing new and improved road access. — 

The proposal to provide a new hot strip mill at Port Talbot 
and cold reduction mills at Swansea and Llanelly would entail 
the construction of extensive running lines and sidings which, at 
Port Talbot, would constitute a scheme of considerable magni- 
tude. They also proposed to provide a new transit shed at Port 
Talbot Docks, a new hydraulic power station and electrically 
driven impounding pumps. 





Bristol Docks Police. 


The Bristol Docks Committee is contemplating the re-organisa- 
tion of the Docks Police Force under the supervision of Supt. 
L. H. Bennett. During the war the policing of Avonmouth Decks 
was controlled by the Corporation Watch Committee, but the 
release of police war reservists has been followed by the reversion 
of the control to the Docks Committee. 
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Slipway Reconstruction at Victoria, B.C. 


Early in 1894, a ship-repair slipway of 2,500 tons capacity, of 
the type known in America as a ‘‘ Railway Dry Dock’’ or 
‘“ Marine Railway,’’ was constructed at Victoria, British Colum- 
bia, by the Boston (U.S.A.) firm of Crandall Dry Dock Engineers. 
On account of obsolescence and disrepair, it was decided in 
August, 1944, to dismantle the installation and replace it by 
another, embodying the most recent improvements. Accordingly, 
a new “‘ railway dry dock ’’ has just been completed by the same 
firm, of which the following particulars are given. 

‘“ The new railway dry dock, of 2,500 tons capacity, has the 
following characteristics: Length over keel blocks, 276-ft.; length 
over deck, 301-ft.; width over transverse beams, 56-ft.; width 
clear, 48-ft.; depth over keel blocks, at M.H.W., for’d, 14-ft.; 
depth over keel blocks, at M.H.W., aft, 19.6 ft. 























New 2,500 Ton 
Completed in 1945 


“Railway Dry Dock.” 


for Messrs. Yarrows, Ltd. 


‘“ The substructure of the cradle is of structural steel, with the 
transverse beams and superstructure of wood. This substructure 
consists of four longitudinal runners, two heavy centre ones 
5-ft. 10-in. on centres, and two lighter side ones 35-ft. on centres. 
Along the shallow inshore end of the cradle, these runners con- 
sist of steel girders, while along the outer portion, where these 
runners acquire considerable height, they consist of top and bot- 
tom cords and columns in the form of Vierendeel trusses. The 
several runners are connected together with struts and diagonal 
bracing. Shoe plates are riveted to the bottom surface of these 
runners, these being 10-in. wide for the centre and 6-in. wide for 
the side. The transverse beams, of 16-in. by 16-in. and 18-in. 
by 16-in. Douglas Fir, select structural grade, providing support 
for the keel blocks, bilge blocks, decks and docking platform, 
are fastened to the upper faces of the runners. A 3-in. deck for 
the full width and length of the cradle provides a convenient plat- 
form for workmen and staging. There are seventeen sliding bilge 
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blocks of the releasing type on each side of the cradle, operated 
by hand winches located along the docking platform. Theg 
docking platforms, extending along each side of the cradle, ar 
supported by braced uprights fastened to the ends of the trans. 
verse beams, and are above water when the cradle is in its lowest 
position, for use of the docking crew in centering and grounding 
vessels. 

‘* The tracks are of the four-way type, 750-ft. long, constructed 
on a uniform gradient. The portion of the track above water 
is of reinforced concrete, while the submerged part is of wood 
protected against marine borers. The concrete portion consists 
of four longitudinal concrete beams supported on spread footings 
cross-connected with concrete ties, supporting the chain slides, 
In the wood portion of the track each way consists of three tiers, 
connected together with ties and diagonal bracing, protected 
against marine borers by the use of ship’s felt held in place with 
a layer of creosoted board. These wood tracks are supported 
partly on concrete footings and partly on piling, as required by 
the varying nature of the bottom. The upper surfaces of the 
wood and concrete tracks are equipped with flat rail plates cor- 
responding to those on the cradle, these being attached to the 
concrete by means of clips anchored in the concrete and to the 
wood track by means of countersunk bolts. 

“* The cradle moves over the track on a system of free rollers 


of alloy iron, operating between the rail plates of the cradle and 
track. These rollers are arranged in steel frames about 15-ft. 
long, which frames are connected together interchangeably. The 


use of these rollers eliminates the necessity for lubrication 

““ The cradle is hauled by two alloy cast steel hauling cliains 
connected to the cradle by means of an equaliser, and arranged 
on an endless system with two smaller backing chains, which pass 
through submerged sheaves attached to the wood track. The 
chains are operated by the original steam hauling machine, in- 
stalled in 1894. Each hauling chain passes over a toothed chain 


wheel on the main shaft, connected to the engine by a serics of | 
spur gears, all permitting the dry docking of capacity loads in 
about 25 minutes. 

‘““ The construction was executed by Northern Construction 


Company, Ltd., Vancouver, B.C., under the direction of Vernon 
I. Hight for Crandall Dry Dock Engineers, Inc. E. W. Izard, 
general manager, and A. J. Daniels, superintendent, were 
in charge of the project for Messrs. Yarrows, Ltd.’’ 








Meeting of Royal Society of Arts 

The Royal Society of Arts announce that a meeting will be held 
at John Adam Street, Adelphi, London, W.C.2, on Wednesday, 
6th March, 1946, at 1.45 p.m., when a paper entitled Emergency 
Construction as Applied to Docks and Floating Structures during 
the War will be read by G. A. Maunsell, M.Inst.C.E. Admiral 
of the Fleet Lord Tovey, G.C.B., K.B.E., D.S.O., Commander- 
in Chief, The Nore, will preside. The paper will be illustrated by 
lantern slides and a cinematograph film. Tickets can be obtained 
from the Society. 


DISPERSAL OR LIFTING of submerged vessels and obstructions. 
Diving Surveys and _ Costings. F Metcalie, Mylor Dockyard, 
Falmouth. Tel.: Flushing 131. Salvage Craft, Diving and Dispersal Gear 
now available for hire. Compressed Air Specialists. 


SUDAN GOVERNMENT. 
SUDAN RAILWAYS require HARBOUR ENGINEER for service 
in the Sudan on Harbour Construction and Maintenance. Applicants 
should be A.M.Inst.C.E. or hold an Engineering degree recognised as 
exempting from Sections A and B of the A.M.Inst.C.E. Examination, and 
have had experience of Harbour Construction and Maintenance. Age 
25-35 years. : 
Starting rate of pay, in the following scale, would be determined 
according to age, experience and qualifications: £E. 720-780-852-92+ 
996-1080-1200 (£E. 1 = £1 Os. 6d.). Biennial increases of pay, if recom- 
mended, up to £E. 1,080, after which increase is triennial. Probationary 
Contract with a view to permanent pensionable service, or alternatively 
Short Term Contract for two years without post-service benefits; 
the latter case the above pensionable rates would be increased by 
about 25 per cent. Outfit disnane £E. 60 on appointment. At pre- 
sent there is no income tax in the Sudan. Free passage on appoint 
ment. Strict medical examination. ; , 
Applications, giving full particulars of age, qualifications and ex- 
perience, National and Armed Forces Registration numbers a 
quoting reference E. 1962 A., should be addressed to: Ministry of Labour 
and National Service, Appointments Department, Tec nical an 
Scientific Register, Room 572, York House, Kingsway, W.C.2. 
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